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In northern Syria, on the banks of the river Orontes, are four waterwheels, each bearing a name of its own. They are used for pumping up the 
water of the river for irrigation. 
THE UNDERSHOT WATERWHEELS OF NORTHERN SYRIA.—([See page 172.] 
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A Standard for Safe Railroad Travel 


r HAT the risks of tilroad travel in the United 


idmitted Phe 


Sfut ire | ‘ isenti is 


ite t ‘ da ‘ 
lo hie fet of the American railroad 
ver is a relative one te « determined b cme 
epted indard kor “ i tandard let us go bac 
the Brit i 1 of Trad t x of accidents 
a a ed Kingd hve venmr TOS vhet mut «of 
e | ! tive undred million passengers carried 
in ‘ ln tha inne ‘ ir Interstate 
Commerce Commission eported that out of less fl 
! 1 MRE TILE ied! e numils ed in ti 
cidents was 16 
Rut ed f ‘ y utsick f New York ci 
f standard f fe ‘ exceeds eve he 
Kritisi cord—alwa wearing mind the densit f 
he trafl r) Ne \ ub al rh e elg 
vears of its operation has carried 1.664.516.8522 pas 
see i it a single fatality due to train aceident 
What masks he reeord istonishing is the fact that 
' TO oper e1 f these peop vere carried 
express trai running at from 40 to 50 miles per hour 
nad nder the unprecedented headway (for the past 
few vears) of 1 minute and 43 seconds rhis feat 
which, i iew of the high speed and short headway) 
hia neve eet ipproached has bee accomplished 
under shelter, it is true, and free from the hazards of 
the weather but it set a standard which is not im 
ym ble f accompiishmet surely, under the vast 
reutet rendway of a trunk steam railway The subway 
reford is m due to excellent block signals and the 
tor ie stoy Both of these should be made compu 
on steam id 
We are we iware that the question of safety is 
urgel ne of discipline but the ubway officials as 
ure ws that tl iutomatic stop conduces to discipline 
I h reason f t every operation of the stop Consti 
tute record against the man who passes a signa 


Comparative Cost of Direct and Single Phase 
Electrification of Steam Railroads 
detinite tizures as to the rela 


York Centra 


N the absence of any 


tis cosets of the New direct-current 


Haven single-phase installation, great 





value attaches to the report on the tenders which have 
been submitted thit eunding electrica manufacturers 
f the world, for the electrification of the extensive 
stem of nburbear tilways of the city of Melbourne 
\ustralia The city railways enjoy a practical mon 
’ of suburban traffic, and although the service ren 
lered by te ' comotives has alwavs been excellent 
he growth of traffic has been so great that the city 
has turned to electrie tractio! « the only solution of 


the problem 


rhe present traffic on the roads affeeted is about 
inety million passengers per vear, and it is estimated 
that in LT, after electrification, the total will have 


reached one hundred and fifty millions per year 

Befor deciding on the system to be employed the 
Ciovernment al he Railway Commissioners decided 
to have mplete alternative schemes prepared, one on 
the direct d the other on the alternating-current 
tem Specifications were drawn up and tenders were 
invited, in response to \ ich offers were rece ed from 


the leading manufacturers of the world, who prepared 


complete prop accompanied by stringent guaran 
tees Before inviting tenders, special palns were taken 
to see thet the r il cheme were comparable ind fair 
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the makers of the different systems. Since no serious 


criticism has been put forward by the exponents of 


either system, it is reasonable to assume that they were 


The suburban lines 


fifty 


fair to a the parties concerned 


comprise some one hundred and miles, and the 


cost of converting these lines on the direct-current sys 


tem was $11,750,000, To convert the same lines on the 


single-phase system would have cost $15,275,000. These 


figures, it should be explained, relate only to those 


items of capital expenditure which would be affected by 


the different systems. A comparison of the annual cost 


follow 





operation of the two systems gave the 


ing results Direct current, $1,270,S70; 


single-phase, 
$1,625. 700 

So that from this Comparison of Costs, based on the 
world 
find 


advantage in 


proposals of the leading manufacturers of the 


f electrifying the same 150 miles of road, we 


that the direct-current system shows an 





5,000, and in the annual cost of opera 


tie of S352855 It has been generally believed that, 


xh the direct-current system shows an advantage 


suburban lines where the traffic is dense, it would 

be found that on longer lines with a relatively seant 
iffic, the advantage would lie somewhat heavily with 
he single-phase system In order to arrive at a just 


COTDPRITISOR, 


the engineer of the Commissioners analyzed 


the relative cost of electrifving the Melbourne. Wood 
end and Bendigo line, which has a length of 100 miles 
hive in this case it was found that the initial cost of 
conversion on the single-phase system would be greater 
I bout $65,000, and that the annual cost of operation 
would be greater by about $8,000. The great import 

ce of this comparison is realized, when it is under 


stood that the proposed conversion will epver altogether 


about three hundred miles of steam railroad tracks 


Tnder the direct-current scheme which is to be 


idopted, power will be supplied as three-phase alter 


iting current at 25 cycles per second, and a pressure 


of DOO 





volts tis will be transmitted, 


partly by 


underground cable, partly by overhead wires, to twelve 


ub-stations There it will be transformed and con 


erted to direect-current at 1,500 volts. The trains will 


cobsist of from two to six cars operated on the multiple 


mit svstem rhe schedule speed for the suburban 


ervice, including stops, will be 21 miles per hour 


hall We Have Compulsory Licenses ? 





HOSE 


seek fo 


who are responsible for the Oldfield bi 


justify the introduction of “compulsory 


licenses” into the American patent system on 


the ground that England and Germany have adopted 


the principle with suecess Representative Oldfield is 
haunted by the fear that meritorious inventions are sup 
pressed 

Study the history of foreign patent legislation and 
ou will find that the English and German “working 
clauses” were framed not for the purpose of preventing 
the suppression of inventions, but solely to protect man 
ufacturers from foreign commercial invasion. 

Thus, the English patent law is intended to give 


British manufacturers and the British workingmen an 


and 
forfeited if it 


\dvantage over their more progressive German 


American rivals, by declaring a patent 


has not been adequately worked within a stipulated 


period. Similarly the corresponding German laws, now 


all but abandoned, were intended to prevent foreigners 


from dominating German commerce 


If we may judge from the opinions expressed by Brit 


ish patent attorneys, England is awakening to the evil 


effect of her drastic patent laws In a paper prepared 
for the Sixteenth Congress of the International Asso 
ciation for the protection of industrial property, held 


in London, in June, 1912, Oliver Imray, Fellow of the 
Chartered Institute of Patent Agents, and Hugh Fletch 
er Moulton, Barrister-at-Law, had this te say with 


reference to the British Compulsory License Provision : 


The passing of Section 27 has certainly introduced an 
complicated ground on which 
attacked after four years, 


destroying to 


additional and very serious and 


the validity of every patent can be 
thus rendering it far less secure as a property 
some effect the monopoly of fourteen years heretofore granted 


from financing the 


to a patentee, and deterring capitalists 
nvention and so introducing the industry into this coun 
try 
The results obtained are infinitesimally small compared 
th the largest number of existing patents (100,000) even 
fter deducting from this number those patents which may 


considered of minor a@mportance and this,-in itself, is. an 


what a small call there was for this very 


alteration of the law, an alteration pra 


absolute proof of 


serious and drastic 


tically admitted by all countries from many years’ actual 
experience to be a mistake For this very unimportant 
result, a slur on or an additional ground for questioning the 


ilidity of all the remaining patents stands out as a deter 


rent to the investment of capital for exploiting what may be 


valuable inventions ; The effect of the passing of 
tion 27 of 1907, which we cannot help condemningsas a 
retrograd step, has caused considerable agitation, antagon 


stic to British patentees in all countries of the world 


August 28th, 1908S, and the end of. June, 


eighty-three demands were made for the revoca 


Between 
112, 
tion of patents, because the inventions which they cov 
mainly in foreign countries. 


were manufactured 


ered 


Of these eighty-three demands no less than twenty were 
granted 
for the 


On the other hand only one demand was made 
that 


between the 


granting of a compulsory license, and 


demand was withdrawn by agreement 


parties. 


The harshness of the British Act may be judged from 


a brief review of actually decided cases. Anyone can 


apply for an order, whether or not he has a real inter 


est in developing British industries or not. It is irre! 


evant whether the applicant shows that the order will 
develop an existing industry or lead to the establishment 
of a 


the applicant is 


new industry Even though the sole purpose of 


to import foreign made articles into 


free from the restraint of a 
The 


the country British patent, 


the order must be granted. lack of a demand in 


Great Britain for the article protected by the patent 
is hot accepted as any excuse for failing to work it. 


If the article is made anywhere else in the world, the 


patent owner must set about creating a demand for it, 


in Great Britain It will not suffice the patent owner 


to show that he has made genuine attempts to dispose 
of the patent, unless the Comptroller happens to agree 
British business 
The fact 


could 


that these efforts are all that a man 


should reasonably have made. that a patent 


best he according to the 


owner has done the 


standard of his own country or the country where the 


article originated is not enough. It will not suffice 


that the patent owner simply advertised that he desires 


to dispose of his patent, or that he sent around circulars 


stating that he wished to sell his patent, or intended 


to enter into a working arrangement to manufacture 


it in Great Britain. 


If the Comptroller finds that the 


advertisements, circulars, or other offers were framed 


vaguely, and gave no intimation of the terms on which 


the patent owner was prepared to treat beyond the 
statement that such terms would be reasonable, the 
order must issue. Finally the Comptroller may decide 


that the unlucky patent owner, besides advertising and 


offering his patent to British manufacturers, ought 


also to have given demonstrations of the invention 
within Great Britain. 
These actual British cases are of interest because 


some of them could easily arise if the Oldfield bill be 


mes a laiW 
Germany's experience has not been more encouraging 


Indeed, the clause in the German patent law which re 


quired the working of patents has been practically 


(niy in case the public interest (not the 


as the Old 


abolished 
interest of a private manufacturer, 


will the 


selfish 


field bill would have it) is at stake Grover! 


ment interfere Thus, the discovery of a new chemic:! 


epidemic might be 


the old 


compound which would curb an 


appropriated This slight remnant of practice 


has been retained, not because of any unshakable be 


lief in the 
but because the German 


virtue of revocation or of Compulsory license, 


government feels the need of 


a weapon in negotiating patent treaties with countries 


that compel the working of patents, Such is the ex 


attitude given by A. duBois 
both 


practice 


planation of the German 
Prof. Dr. 


German 


distinguished 
both of 
expressed their opinions in separate papers 
Patent 


Commission on 


Reymond, and Osterrieth, 


authorities on patent and 
whom have 
recently issued 


included in the report on the 


Office submitted by the President's 


Economy and Efficiency. Both assure us that the popu 
larity of the working clause has steadily diminished as 
the German people became convinced of its utter worth 
Jessness and of the annoyance that it caused. 

If the United 


the German practice and reserve to itself in the public 


States Government wishes to follow 


interest the right to appropriate certain inventions, 


there is no need of any such measure as that proposed 
Under the existing 


has the right 


by Representative Oldfield. patent 


law the United States Government to ap 
propriate inventions upon the principle of eminent do 
main—a right which it has not hesitated to exercise. 
But the Oldfield proposal goes far beyond this feature 
of the 
kind of 


private, selfish 


German law. It seeks to establish over every 


patents a species of eminent domain for the 


mere purpose of whomsoever seeks to 


license. 


before the 


apply for a compulsory 

All the 
Committee, to whom the Oldfield bill was referred, con- 
First, that the exist- 


testimony taken Congressional 


clusively establishes three points. 
ing patents laws of the United States are on the whole 
Britain, Canada, 


superior to the patent laws of Great 


nation. Sec- 


public, the 


France and any other foreign 
point of 


Germany, 


ond, that from the view of the 
inventor, the manufacturer, and the consumer, the pro- 
Oldfield bill regarding ecom- 
licenses aré Worse than the corresponding pro 


Britain, Germany, 


visions of the substitute 
pulsory 


visions of the patent laws of Great 


France and other foreign nations. Third, that the 
experience of Great Britain, Germany, France and 


that has tried anything re- 


license, as proposed by the sub- 


every other foreign nation 
sembling compulsory 
stitute Oldfield bill, has proved that, from the point of 
inventor, the manufacturer, 
failure, and 


view of the public, the 


and the consumer, compulsory license is a 


a distinct discouragement of invention. 
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Science 


A Remarkable Photograph of a Meteor Trail is pub- 
lished in the Bulletin of the Astronomical Society of 
France, having been previously published in India, 
where the original was, on account of its unique character, 
awarded the first prize in a photographic competition 
held by the Times of India Illustrated Weekly. It was 
taken by an English sergeant, A. Hempstead, at Mhow, 
India. The meteor, which was very brilliant, was visible 
for about 2 seconds in its passage across the sky, but its 
trail persisted for 20 minutes. The photograph, taken 
114 minutes after the passage of the meteor, shows the 
trail as a very irregular sinuous line—the result of drifting 
in the wind. 


Long-range Weather Forecasting, so long discredited 
by scientific men, appears to be gaining respectability, 
little by little, with the progress of meteorology. The 
last annual report of the Dutch East Indian meteorologi- 
cal service mentions the fact that foreeasts of the strength 
and weather characteristics of the easterly monsoon are 
now issued at Batavia each April. Official monsoon fore- 
casts have been regularly made in British India for many 
years. In the United States Weather Bureau, Sunday 
forecasts for a week in advance have become an estab- 
lished institution. Of course in all these cases the fore- 
casts deal with only the broader features of the weather 
over wide areas. 

Cataloguing American Doctoral Dissertations.—The 
Library of Congress has undertaken the important task 
of preparing an annual catalogue of the printed doctoral 
dissertations submitted at the various universities in the 
United States, exclusive of those submitted for profes- 
sional degrees. This is a class of literature which libra- 
rians and bibliographers find particularly elusive, so that 
the new publication will fill a long-felt want. Through 
the co-operation of the university librarians the Library 
of Congress hopes to acquire copies of all doctoral dis- 
sertations hereafter printed in this country, and to print 
catalogue cards for them. Eventually an attempt will be 
made to compile a list of the dissertations published 
before the beginning of the annual publication. 


Weather Reports from Arctic Canada.—<At the last 
meeting of the International Commission for Weather 
Telegraphy, Director Stupart, of the Canadian meteoro- 
logical service, announced that the Canadian govern- 
ment would shortly be asked, through the Royal Society 
of Canada, to establish wireless stations at several far 
northern points, such as York Factory, Fort Chipewyan, 
Fort Simpson, and in Hudson's Strait, If this is done, 
arrangements will be made to have daily weather reports 
forwarded from these places. This would mean a very 
notable extension of the weather maps of Canada and 
the United States. Mr. Stupart also reported that his 
service is now making a daily synchronous weather chart 
of the northern hemisphere, similar to that prepared in 
Washington, and that its value in forecasting has ex- 
ceeded his most sanguine expectations. 


Temperatures in the Antarctic.—Some of the metevro- 
logical results of Amundsen’s antarctic expedition are 
discussed by Dr. Hann in the Meteorologische Zeit- 
schrift. Continuous observations were made at Fram- 
heim during the ten months, April, 1911, to January, 
1912, inclusive. From these, by comparison with pre- 
vious records in the antarctic, values for February and 
March can be computed. On this basis the mean tem- 
perature of the station for a year is found to have been 
— 25.2 deg. Cent. (—13.4 deg. Fahr.), which is the lowest 
yearly temperature heretofore observed at any place on 
the globe. The lowest individual temperature observed 
was —58.5 deg. Cent. (—73.3 deg. Fahr.). Much lower 
temperatures than this have been observed in the ‘‘eold 
pole” of Siberia. 


The Remarkable Haziness of the Atmosphere that 
began in June, 1912, and persisted at least well into the 
autumn, continues to be the subject of numerous reports 
from widely scattered points in the northern hemisphere. 
Dr. A. de Quervain, the leader of the Swiss expedition 
that crossed Greenland last summer, states that blue 
skies prevailed on the west coast early in June, before 
the party started. During the crossing, however, June 
10th to August Ist, the members of the expedition were 
struck by the gray, leaden appearance of the sky, in the 
absence of clouds, and even when the explorers were 
traveling at altitudes above 8,000 feet. The Eskimo of 
the east coast were terrified at this unwonted phe- 
nomenon, which they believed to be an omen that the 
following year would have no summer. A report from 
Zurich states that the haze ceased to be noticeable at the 
Swiss observatories about October 11th. Dr. Maurer, 
president of the International Solar Commission, has 
sent a circular to the principal meteorological institu- 
tions of the world requesting a careful examination of 
the tracings made by sunshine-recorders during the 
period in question, as a means of ascertaining the inten- 
sity and distribution of the phenomenon. The coinci- 
dence of the beginning of the haze with the eruption of 
Katmai voleano, in Alaska, seems to leave little doubt as 
W the cause of the phenomenon, 


Automobile 


Heaviest Military Motor Truck.—The heaviest motor 
vehicle which bas fulfilled all the regulations of the 
French War Department in connection with the subsidy 
arrangements, is the Avant-train Latil, which ‘ogether 
with the trailer has a carrying capacity of 20 tons. 


Automobile Brakes that Operate a Signal.—Charles 
F. Marston of Great Neck, N. Y., in a patent, No. 1,- 
049,749, provides a signal device which is so connected 
with the brake mechanism that the signal is operated 
when the brake mechanism is manipulated to set the 
brakes, so that an automobile approaching another 
from the rear will be warned when the automobile in 
advance applies its brakes to reduce its speed or stop, 
thus preventing rear end collisions. 


Germany Has 825 Subsidized Road Trains.—Accord- 
ing to figures which have just been issued by the German 
government, 120 motor ‘road trains’ have been sub- 
sidized for the year 1913 by the kingdom of Prussia, 
and 15 by Bavaria. This number added to the 690 
which were under the control of the government in 
1912, there are now 825 of these motor vehicles at the 
disposal of the German military authorities in case of 
war. 

Next Paris Salon in October.—In view of the fact 
that heretofore the Olympia Automobile Show at Lon- 
don has been held a few weeks before the Paris salon, 
the importance of the latter has diminished to such a 
degree as to make the French exhibit a mere “appendix” 
to the British show. To counteract this impression and 
to recapture for France its former high place in the 
automobile field, it has been decided to hold the next 
-aris automobile exposition in October, instead of 
November, so as to antedate the Olympia exhibit. 

Accident Statistics for Motor-car-miles.—Someone 
with a predilection for statistics has figured out that 
in Great Britain alone about 1,600,000,000 miles are 
covered annually by all sorts of vehicles, including motor 
ears. During the past year 750 persons were killed by 
vehicle traffic, that is to say, one person for every 
2,133,333 miles. Motor vehicles to the number of 
50,000 covered approximately 300,000,000 miles and 
killed 200 people, or one person for every 1,500,000 
miles. 

An Automobile for Fording Rivers.—In. order to 
meet with the rigid requirements of some of the British 
colonies in respect to motor cars which ean be taken any- 
where and everywhere, an English manufacturer has 
brought out a model which ean be driven for miles through 
water four and even five feet deep. All electric conduits, 
magneto and batteries are protected by special insula- 
tions and extra lengths of pipe are attached to the 
exhaust pipe and to the intake manifold. When a car 
of this type is driven through five feet of water only 
the tip of the radiator and the seats show above the 
surface. 

A Daimler Lubricating System.—Patent No. 1,050,- 
108 to the firm of Daimler Motorengesellschaft of 
Stuttgart, Germany, as assignee of Paul Daimler and 
Albert Heess of Cannstadt, Germany, shows a lubricat- 
ing system which has a number of pumps for supplying 
lubricant to a number of corresponding parts to be 
lubricated, the pump cylinders being connected in series 
and to the parts to be lubricated with each cylinder 
having an oil inlet port and a piston reciprocated in 
each cylinder and over-running the inlet ports, so that 
each piston will operate to supply oil to the next sueceed- 
ing cylinder on the compression stroke of such piston. 

Improvements in Carbureters.—It is a pretty well 
acknowledged fact that the action of many of the car- 
bureters at present on the market is not all it might be 
from the point of efficiency and flexibility. In this re- 
spect it is interesting to note that a number of car manu- 
facturers have obtained a material increase in efficiency 
by the simple expedient of fitting an auxiliary air valve 
controlled by the operator. To the person who takes an 
active interest in his car and its running, the increase in 
efficiency and flexibility which in many instances can be 
obtained with the aid of a manually controlled air port, 
will more than offset the necessity for attention to its 
proper setting according to the demands of the motor. 

New Use for Postal Automobiles.—The Bavarian 
government has found a new use for the many auto- 
mobiles employed by the Post Office Department, by 
means of which the danger of great conflagrations in 
the rural districts is minimized. If a big fire breaks out 
in any of the villages farther than ten miles from a city, 
the fire engines of the nearest city are attached to the 
postal automobiles and hauled at high speed to the point 
of danger. As only the larger German cities have motor 
fire departments, the assistance of the postal motor cars 
is invaluable to the surrounding villages. The first prac- 
tical test of the plan was made last month in Bamberg. 
The village Walsdorf asked the city for help and a small 
fire engine was fastened to the rear axle of the auto- 
mobile; the run was made in 34 minutes, and the assist- 
ance rendered by this engine was of great value in 
extinguishing the fire, 


Aeronautics 


A Proposed Aviation Field at College Park, Maryland. 
—On January 14th, Mr. Gallinger introduced in the 
Senate of the United States a bill to authorize the 
Secretary of War to acquire the land now leased to 
the United States for aviation purposes at College 
Park, Maryland, for aviation maneuvers and other 
military purposes. The sum of $400,000 is asked to 
carry out the provisions of the bill. 


An Alexander Graham Bell Flying Machine Patent. 
In patent No. 1,050,601, Dr. Bell, instead of making 
the supporting surfaces of a flying machine flexible at 
their lateral marginal portions and flexing or warping 
those portions to preserve or restore the balance of the 
machine, makes such supporting surfaces rigid and non- 
flexible and employs a vertical balancing rudder which, 
when the machine is in normal horizontal position, lies 
approximately in the medial vertical fore and aft plane 
of the machine. This rudder is mounted on an upright 
axis, and when the balance of the machine is disturbed, 
the rudder is by suitable means turned about its axis 
to incline it to that side of the axis toward the lower 
side of the machine, the resistance offered by the air 
as the machine moves rapidly forward, operating to 
again restore the balance of the machine when the 
rudder is returned to its normal position. The axis 
of the rudder is preferably located approximately at 
the center of pressure of the air acting to support the 
machine. For operating the balancing rudder, an arm 
projects from its upright shaft and has a fork which 
embraces the body of the aviator who, when the balance 
of the machine is disturbed, naturaliy inclines his body 
toward the upper or higher side, thus turning the rudder 
to the lower side of the machine for the purpose before 
described. 

Recommendations of the Chief Signal Officer of the 
United States Army.—In his annual report to the Secre- 
tary of War, Brig.-Gen. James Allen, Chief Signa! Officer 
of the Army, invites “attention to the recommendation 
made in previous reports concerning the urgent need of 
legislation to increase the efficiency of the Signal Corps 
of the Army. During the past few years the great devel- 
opment in radio-telegraphy, aviation, and in the organi- 
zation of field signal companies has so greatly increased 
the duties devolving on the Signal Corps that the present 
authorized personnel is inadequate to perform the present 
work of the Corps.” He asks an appropriation of $3,- 
000,000 to be distributed as follows: One million dollars 
for increasing the present equipment of aeroplanes, 
hydro-aeroplanes, and other aircraft for the purpose of 
warfare and national defense; six hundred thousand dol- 
lars to be spent for one hundred aeroplanes; two hun- 
dred thousand dollars to be spent for maintenance, in- 
cluding service, spare parts, gasoline, oil, ete.; two hun- 
dred thousand dollars to be spent for auxiliaries, includ- 
ing hangars, tractors, motor-trucks, ete.; and one mil- 
lion dollars to be spent for the establishment of training 
schools, known as centers of aviation, on the Atlantic, 
Pacific and Gulf coasts, on the Great Lakes, and some 
central interior point, and as many auxiliary centers as 
it may be possible to organize with a view to having a 
school of instruction in each State, for the purpuse of 
training officers of the regular army and organized militia 
as aviators. 

Curtiss Awarded Collier Trophy for 1912 and 1913. 
Glenn H. Curtiss’ flying motor boat, the last word in 
aviation, and the creation which is said to have made 
aviation a safer pastime than either automobiling or 
boating, has won him the distinction, for the second 
time, of receiving the Collier Trophy, awarded annually 
for the greatest contribution to the advance of avia- 
tion, which shall have been developed and demonstrated 
during the preceding year. The Scientiric AmMeRIcaN 
Trophy was won by him in 1908 when at Hammonds- 
port, N. Y., July 4th, he made the first public flight 
in America of more than one kilometer. He actually 
flew a distance in excess of a mile in the old “June 
Bug.” In 1909, almost exactly one year later, Curtiss 
won the Scientiric American Trophy for the second 
time at Hempstead Plains, he flew 24.7 miles, or nine- 
teen circuits of a circular course. His famous flight 
from Albany to New York, the longest flight of the 
year, won him the trophy in 1910, for the third econ- 
secutive time, making him its holder in perpetuity. 
In 1911 the new trophy, to be awarded for the most 
signal advance in aviation each year, was offered by 
Robert J. Collier, then president of the Aero Club 
of America. It was awarded to Curtiss that year for 
the invention and demonstration of the single pontoon 
hydro-aeroplane, the first machine to successfully rise 
from and alight on the water. There is no reeord of 
a single serious accident to the operator of a hydro- 
aeroplane in America, though one machine and its 
operators were lost at sea in attempting to fly in a 
home-built hydro a distance of upward of 400 miles, 
from San Pedro to San Francisco, starting in a fog 
following a three days’ storm. The hydro-aeropiane 
perfected by Curtiss has been adopted by almost every 
navy of the world’s powers, 
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Motoring on Ice 


[ by putti kates on his feet a man ean outstrip 
a horse, if | putting runners on a sailboat it can 





The Waterwheels of Hama 
northern Syria,.is justly famous for its 


I AMA, in 
huge waterwheels. The city 110 


Damascus on the banks of the river Oron- 


lies some miles 


northeast of 


tes It is undoubtedly a very ancient town, and is re- 

ferred to in the Bible as Hamath the Great 
The river flows through the city in the form of an 
S, and upon its banks are four huge waterwheels, 
each bearing a name of its own. They are used for 
pumping up the water of the Orontes for irrigation 

purposes, and also for supplying the town. 
The wheels are driven by the tlow of the river on 
what is known as the undershot principle; that is to 
he whee noved by water passing beneath it. 


daring will climb 


the 


the 
moving 


a few cents some of more 
the the 


then jump into the stream below him. 


spokes of wheel to summit and 


Fortunes in Foxes 

NHE phenomenal expansion of the black fox indus 
4 try in the province of Prince Edward Island, Can- 
ada, has been made the subject of an elaborate report 
That 
it appears, the greatest center for fox-farming 


by the American consul at Charlottetown. prov 
ince is, 


in the world, thanks to the possession,of a climate and 








soil that ensure an ideal weight, texture, and color to 
the skins. More than SO per cent of all the captive 
foxes in Canada are kept on Prince Edward Island 
Black foxes (which include. the silver 
foxes) furnish a skin which is not only 
extremely valuable, but is in such con 


demand that its value has become 
fully that of 
the diamond among precious stones, and 
fluctuate with. the 
supply. frequently fetch 


from ‘$1,500 to $3,000 on the London mar 


stant 


almost as standardized as 


not necessarily 


does 


These skins 


ket, the record price up-to-date being 
somewhere between $3,800) to 335,000. 
Aside from the industry in skins there 
has grown up an immense business in live 
animals for breeding purposes. It is 
stated that during the past summer 





$10,000 a pair was not an unusual price, 





pair for ani 
1910. 


as compared with $4,000 a 


mals of the same quality in Prices 











—s 


oe opti ee cal pabex . 
ba = = _— r ad 
7 aR Sas. 


i 


of $12,000 to $15,000 a pair are 
that 

tility, and it is rumored that a 2-year-old 

sold for $30,000. One of 

the pioneer ranchmen claims to have re- 

offer of $500,000 for 


paid for 


animals have shown unusual fer- 


pair recently 


fused an his estab 


lishment, coupled with a salary offer for 


his own services to run it. Fourteen com 


panies for fox ranching have been incor 


porated in the island, and capital 
the United States is 


vested in these concerns. 


from 
beginning to be in 
There are now 
about 50 large ranches stocked with pure 
while the number « 
four or 


bred animals; f places 


where from one to five pairs of 


some variety of 
ably 
All 


are 


foxes are kept is prob 
more than 300. 

Island 
wild fox 
1911. It is 


the foxes on Prince Edward 
in captivity, the 
been killed early in 


now last 





having 





that the valuable strains have 


been improved in domestication. 


claimed 
The ani 





to race an express train, why should not an 
ile jounted on runners develop a speed that 
he « vings of the most voracious of 
The logic is not perfect Nevertheless, 
has actually been mounted on runners 
de has tained remarkably high speeds. The experi 
was made by Mr. Fred Waters of 
Red 1 k, New Jersey He stripped his car of a 
supert) Is eleht ind mounted the chassis upon two 
il ft er The rear wheels were left upon their 
axle of the tire vere removed ind in their place 
at ere used The rear run 
el t { the eight of the wheels ———— 
merely vermitting the teeth to dig into J 
ti ice and sim nd propel the machine | 
With th i ‘ craft Mr. Waters had 
t ravelit over the broad 
tretc! f the Shrewsbury River | 
¥ = ite 
i " { : ithout rival, howevet 
Vir } illi (reel ilso of Red Bank 
( ie ut Ww ! i peculiar craft built afte 
the f of an iceboat, but provided 
with ' 1 ol i! race of a sail rhe 
motor i quipped with an aeroplane 
| eller \ rude-looking propeller it 
‘ a ind it was driven b 1 12 horse 
2 ler motor The automobile 
lcehaunt the ther hand, was equipped 
h a 10 horsepower air-cooled motor 
\ ‘ irranged between the two [ 
l d ft tir-driven craft easily 
wed it weriority over the autome 
rie f ustrations shows th 
macoite ust after the race How 
evel ne I I Ll¢ Was more powertu 
vh it « i to traveling through snow 
d it was used to drive a snow plow to 
clear the ice i pictured in one of the 
phot yphs 
| 
One of the speediest of motor iceboats 
i he “¢ i built for Dr. L. Neu 
ifier the design of ¢ G. Davis It 
is fitted with a 40 horse-power, four-cy] 
inder two-cycle motor, water-cooled, and 
er i! ropeller designed to drive 
nachine at 120 miles per hour The 
! in r is placed in front of this boat 
ind the steering rudder at the rear. When 
this moe was tried out last year at LL 
It dequoit Bay Lake Ontario, it devel 
ed such eed as to astonish the spec 
I \ reporter who was present was 
ositive that the machine had made 140 
illes per hour on the seven-mile stretch 
fz 1 ice, and this story appeared in 
ie New York daily papers As a mutter 
f fact the machine was hot traveling 
t its highest speed, but was partly 
hrottled dow The operator of the ma 








mals are kept in pens or paddocks about 
30 by 40 feet, 


enclosure 


surrounded by a large outer 
covering an 
are of 16 or 14 
which is now specially woven 
for the industry. They are 9 or 10 feet 
high, with overhung shelf ex 
tending inward, and are sunk 2 or 3 feet 
The kennels or fox houses 


sometimes 
The 
“fox wire,” 


acre or 


more. fences 


gure 


an wire 
in the ground. 
are inside each paddock, or 
outside, but opening into it. 


immediately 
The mouth 
of the kennel is a crooked tube or spout, 





Automobile sleigh clearing the ice with a snow-plow. 





chine conservative estimated the speed 
it about seventy miles an hour with the 
wind at his back, and he did not feel in 
clined tf et the machine travel any fast 
e! ny fhe tria! trip at least Unfortun 
itely, the good ice did not last long, and 
the next trial had to be made on snow 
covered sheet The snow was five inches 
deep. But even with this heavy handicap 
i speed of 40 miles per hour was easily 
btained The accompanying photograph 

the “Go-de * plowing through the snow 
{ hi speed, shows how much of its 
é rgy « wasted in throwing the snow 
rut he han propelling the machine fot 
ward 

Motor iceboating is in its infancy, but 
it i e of the most fascinating and ex 
jilarating of winter sports, and its de 

lopment in the past few years offers 
tliuring promises for the future. 





Astronomical “ Bulls” 


rsviik / fin of the Astronomical So 


cClet rance otherwise known as 
l : yn has for some time been publishing, from 
t to month, delightful specimens of popular ignor 
concerning the elementary facts of astronomy, 
e of which have already been mentioned in out 
‘ Che following are recent additions to the col 
ection \n astronomer happened to remark that he 
had taken ne photographs of the moon through his 
telescop ereupon he was asked whether he took 
em by flashlight A member of the French Academy, 
M. Rene Bazin, in his novel “Les Noellet,” the scene of 
! ] Vendet makes a peasant look up his 
cotta ce hi ‘ ome immer night, and ‘ in the 

} t of Orio 





often built to imitate the entrance to a 
natural burrow. 

The diet of the animals is extremely 
varied, including meat, fish, fowl, small 
game, mice, and insects; beside various 
prepared foods, such as hardtack or ses 
biscuit dipped in milk and patent dog 
biscuits. Overfeeding must be avoided, es- 
pecially at the breeding season, bur a 


full diet for a few weeks before the pelt 


is taken is said to make the pelt more 
glossy, and is a common practice. Each 


animal costs from $10 to $15 per annun 
to feed. 

The 
but 





often breed when 


S months old. 


foxes they are 
female, 


breed 8 or 10 times in the course of 


Each vixen, or 
will 


lifetime, and a litter contains from 2 to 





The “Go-devil” plowing through five 


The 
and the Syrians declare it is 
Like the others, it 
The 


incessant 


diameter of about 70 feet, 


the 


largest wheel has a 


largest in existence. 
is built of wood, a dark mahogany. 
The the 
night. stop. In 


creaking of wheels is 
They 
} 


spring the flow of the 


axle is of iron. 


day and never win- 


stream is 
the 


ter and during early 


partially blocked to reduce the rapidity of revolu- 


tions, but on no account are the wheels actuelly 


stopped. 
Placed upon the banks of the stream amid the trees 


and gardens for which Hama is justly proud, the 
wheels present a decidedly picturesque effect. They are 
the favorite rendezvous of the boys of the town. For 


inches of snow. 


a 
7 or 8 pups, the usual number being about 
4. During the mating season the animals 
are exceedingly wild and and, in 
fact, at all the very 
high-strung animal, so that a great deal of experience 


is needed for its successful handling. 


shy; 


seasons, fox is a sensitive and 


The recent rapid development of this industry has 
raised a number of difficult problems, which are grad- 
ually There is at considerable 
agitation on behalf of some kind of registration of pure- 
bred island foxes, looking toward the formation of an 


association of breeders for the purpose of establishing 


being solved. present 


a species of “herd book,” in which to record pedigrees 


of valuable animals. It is expected that ultimately 


this task may be undertaken by the Live Stock Branch 
of the Dominion Department of Agriculture. 
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Our Latest Battleship ‘‘Pennsylvania 
The Largest, Most Powerful and Best Protected Battleship in Any Navy 
of our Navy Department to build its be, of course, an increased weight of ammunition. A are joined by transverse bulkheads of heavy armor. The 


T is the policy 
es battleships in divisions of five, and to make these 
ships in part of this 
policy to send each of the ships of a division in turn 
yard for overhaul and general refitting, leav- 


every respect identical. It is 


to a havys 
ing the fleet in commission made up of so many divi- 
sions of four ships each. The Department asks an- 


nually for a sufficient appropriation to enable it, among 
other things, to build so many ships of a certain type. 
Usually, Congress appropriates the money, 

more or less, leaving the question of de- 
sign to the discretion of the Department, 
belongs. Occasionally, 


where it properly 


however, Congress has gone out of its 
way and specified what size or type of 
ship it desires. This is always dis- 
astrous: for it interferes with the De- 
partment’s regular programme of con- 
struction and arbitrarily introduces into 


the fleet a ship or ships, which, because 

of differences in size, speed, turning circle, or 
training, cannot maneuver effectively with the ships of 
are allotted. The “Idaho” 


They are small 


ares of 


the divisions to which they 
and “Mississippi” are a case in point. 
“Connecticuts,” of 5,000 tons less displacement, a couple 
of knots less speed, smaller radius of action and other 
differences which greatly mar their usefulness. 

When Congress appropriated last year the sum neces- 
sary for the construction of one unusually large battle- 
ship—some 3,500 tons larger than any existing ship in 
the Department was confronted with the old 
had to whether to make the 
of the “Nevada” 
the before, or to 
of a new type. The “Pennsy! 
“Nevada,” and in 


pearance is so like that ship, that, to any 


our fleet 
determine 
the 
authorized 

first 


problem, and 


“Pennsylvania” come into class 


“Oklahoma,” 
the 


and 


year 
constitute her 
outward ap 


but 


vania” is an enlarged 


the ex 


perienced eye, she will look, when she is steaming in 
division, to be practically identical. She will be forty 
feet longer, of about two feet more beam and a little 


more draft. Two guns will be added to the armament, 
giving her the powerful battery of twelve 14-inch guns. 
Like the “Nevada” and “Oklahoma,” she will have oil- 


burning boilers of the water-tube type, and, probably, 


she will be turbine driven. Her armor will be some- 
what heavier, and as the “Nevada” and her sister are 
admittedly the most powerfully protected ships as yet 





Jarge part of the 3,500 tons also will be consumed by 
the increased length of the ship and the greater weight 
of the frames, decks, beams, and deck plating, due to 
Then there will be a large 
the 


will be a 


her increase of beam. very 


consumption of weight due to increased length of 
There slight 
of the armor plan over that of the “Nevada.” 


the 


thickening up 
Further- 


the side armor. 


boiler and engine plant must be enlarged 


more, 


a “* 


C= 


of the 


“Pennsylvania.” 


Deck plan 


somewhat to drive the heavier ship; although the fin 
ing out of her lines, due to her greater length, will go 
far to offset the increased load. Finally, and very im- 
portant, will be the larger fuel supply 


which it will give to 


with the consid 


erable increase the radius of 
action. 

The disposition of the turrets will be similar to that 
of the “Michigan,” 
efficient distribution of the guns for securing a maxi 
mum of all-round fire. There 
turrets above the forecastle deck, the after guns train- 


ing above the roof of the forward turret, and there will 


which, by the way, affords the most 


will be two three-gun 


This will give an end 
14-inch, 


be a similar pair of turrets aft. 
on fire, both and aft, of six 
broadside fire of twelve 14-inch 

The three guns in each turret 
that they will 
shells, if 


forward and a 
£ubs. 

will be mounted in a 
together 
the 


a matter of great 


common sleeve, so be elevated 
and the three 
powder, must fall absolutely together 


There will 


there is no variation in 


assistance to the spotter. thus be four gun 


pointers in place of twelve, and errors of range should 


be greatly diminished. The torpedo-defense battery will 


consist of twenty-two 5-inch guns, carried chiefly on 


the main deck, about twenty-two feet above the water 


line. The armament will also include four submerged 


21-inch torpedo tubes. 


In a recent discussion of dreadnoughts before the 


nn 


barbettes are 14 inches in thickness. The sloping port 


plates of the turrets are no less than eighteen lnoches 
thick. 

To protect the base of the single smokestack and pre 
the 
decks, heavy 

The battery 
armor protection 


The roof armor has been thickened to five inches 


furnace between 


the 


vent escape of poisonous gases 


armor is carried around base, 

of torpedo defense guns is without any 
whatsoever. To place relatively thin 
armor on this 


tain the bursting of armor-piercing shelis, 


battery is to make cet 


Which might otherwise entirely 
through the thin plating of the ship. 

» Because of the wider 

the absence of 


boiler rooms are placed together under one 


}iiss 


available 


the 


space 
due to side bunkers, 
large central smokestack. 

No attempt will be made te utilize ad 
ditional displacement of the ship for any 


great increase of the motive power and 
speed. The speed will be only a little greater than that 
of the “Nevada” and “Oklahoma,” or say, about 21 
knots 


will be an enlarged 
“Nevada.” Her 


will have the same ares of training and she wil! be so 


The “Pennsylvania,” therefore, 


and considerably more powerful guns 
designed that she can maneuver with the same turning 
circles, ete., as her smaller sister. If Congress 
for 
shall have a division of ships which cannot be matched 
of the world. 


“Pennsylvania” 


appro 


priates, this year, two more “Pennsylvanias,” we 
in any 
The the 


. » . 
ence and judgment of the séa-going officers and the 


navy 


embodies combined experi 


naval constructors, and the Department is to be eon 
gratulated in having produced such a fine compromise 
of the conflicting modern 


warship. 
Protection of Wooden Poles Carrying Electric 
Wires Against Decay 


N L'Industria, M. 
part of the pole sunk in the ground, by encircling the 


many requirements of the 


Mayer proposes to protect that 


(surfaces of contact between 
variable height from 16 to 40 
humidity and 
of iron, having a 


from “ te 16 inches larger than the pole, so as to lenve 


critical zone of the pole 
ground) for a 

according to the 
round sheet 


air and 


inches, nature of the 


soil, with a diameter of 












f 
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This super-dreadnought,” 625 feet long, will carry 


The latest U. S. battleship “Pennsylvania” of 31,000 tons. 


designed, the “Pennsylvania,” because of her size, gun- 


power, and efficient protection, will take rank as the 
most powerful dreadnought built, building, or author- 
ized by any of the leading powers. 

The principal dimensions of the ship are: Length 
over all, 625 feet; beam, 97 feet; draft, 29 feet; and 
displacement on this draft, 31,000 tons. This last will 


lie her trial displacement, and it represents the flota- 
tion of the “Pennsylvania” when she is ~arrying two 
thirds of the full supply of stores and fuel and a full 
supply of ammunition. Her full load displacement will 
be 32.500 tons. 

The “Pennsylvania” will be no less than 3,500 tons 
larger than the “Nevada.” A part of this weight will 
be consumed by the two additional 14-inch guns and 
the greater weight of the two three-gun over the two 
two-gun replace. There will 


turrets which they also 


twelve 14-inch 


behind -18 four 3-gun 


powerful ship in any 


armor It 


guns inches of 


navy 


Society of Italian Architects, a distinguished officer 
stated that the dreadnoughts of the United States Navy 
better protected than other 
Unquestionably this is a fact, 
opinion that the policy of making the protection of the 
flotation of the ship and her main armament of para 
mount in very stead 
when it comes, if it ever does, to the trial of a 


were those of any navy 


and it is our decided 


importance will stand us good 
line-of- 


battle engagement. 


The hull of the “Pennsylvania” is most fully pro- 
tected. The main belt is eighteen feet in depth and 
fourteen inches in thickness; it extends far below the 
waterline. At the foot of it, from the armor shelf 


springs a 2-inch protective deck, which slopes upwardly 
to about the level of the waterline. At the top of the 
armor belt is an upper protective @eck. The main belt 
extends to near the ends of the ship, and its extremities 


turrets In 


gun power and armor protection she is 


between the outer surface of the pole and the inner 
surface of the 
filled with a melted product derived from the distilla 
tion of tar 300 deg. Fahr 
This product penetrates and saturates the critical 
of the after 
compact layer, retaining, however, the necessary ejas 
ticity to follow the 
time protecting it from water and insects. 
rot, 


changed, may give further use by excavating the cround 


sheet an empty space, which is to be 


and which boils at about 


wood and is solidified in a uniform and 


the vibrations of the pole, at sa ue 


Poles which 


have been already attacked by and should be ex- 


around them, scraping off the decayed part, burning it 


superficially with coal oil or kerosene and using the 


above described method. If it is necessary to remove a 


pole so protected, |! there is to be done is to excavate 


the ground at one side, heat the sheet of iron wnti! the 


inass inside is melted and extract the pole 











SCIENTIFIC AMERICAN 


February 22, 1913 





Th a not sponsil for tatements 
mie f) spond ’ {nonyun is com 
” ar f ns but th names f 

$I { ithheld when s les d 
The Card Trick 
lo the Editor of the Screntiric AMERICAN 
In refers ‘ e article Another Card Puzzk 
which appeared in the October Sth, 1912. issue of the 
Screntiric American, | would advise those interested 
that the trix is | eall it, ean be done with any number 
of piles of cards from one to five inelusive, the latter num- 
her beng the best, as there would be fewer cards left 
ind if the face cards are valued at ten each, three added 
o the number of cards left will give the total of the bot 
m | ttl rit five piles 
nak I trick seem more sterious, ask the 
party counting to put two cards on each pile, then one 
each. or ft n the first and second pile ind so on 
im ar nanner that you wish, until the cards remaining 
have all be ised. This is done to find out the number 
rT urd it asking for the nT t t lettin in 
on I } st ha } l ber I find iat 
t uids i ensel he eff f th ric] 
New York ci R. W. Hoe! 


Required, a Machine for Shaping Granite Cubes 


l'o the Editor of the Screntiric AMERICAN 


iat similar to that which has been 
use in the st ts of L I 


verpool for a number of years 
been laid in Fulton Street in this city 


This pavement vhich consists of small granite cubes 
scone ree or ir inches across, accurately cut so as to 
admit of i ng with close joints seems to be better 
adapted than ar other to meet the requirements of 
heay street traffi ind at the same time affords a good 
footing for animals The chief obstacle to its extensive 
use lies in the fact that the cost is considerably greater 


ther forms of pavement 


It h weurred to me that these granite cubes could 
be produced at a lesser cost if labor-saving machinery 
were emploved in shaping them Would you kindly 

l tt reguirement to the attention of inventors 
throughout the country, in the hope that they may he 
able to solve the difficulty? Henry Berou 


1 Committee on Improved Pavement 


New York. N. ¥ 

[If the eubes are shaped by hand, their relatively high 
eost is readily understood It should not be difficult to 
devise suitable machines for doing this work EDITOR 


Determining Differences in Longitude by 
Wireless 
To the AMERICAN 


The paragraph in your issue of October 5th regarding 


Editor of the ScrentTiri 


the proposed use of wireless by the Belgian government 


for the exact determination of difference of longitude, 


induces me to remark that this device was successfully 
employed last summer by Canadian government vessels 


and “‘Minto,”’ 


and consisted in the charting of the Button Islands at the 


The work was pe rformed by the “‘Aretiec”’ 


entrance to Hudson Strait 
While one 


the various isiands which compose the group 


at anchor, the other visited 


Each day 


vessel remained 





tl weather permitting) observers from each vessel 
made careful shore observations for local time, and then 
as soon as possible, these times were compared by wire- 
les 

The distanees involved ranged from thirty to fifty 


miles, and it was found that by pressing the key at inter- 


vals of a minute for four or five minutes, an accuracy in 


transmission considerably greater than that of the obser- 
vation itself could readily be attained 


The method proved satisfactory in every particular, 


and its rapid extension seems assured 


Berlin, Ontario W. B. WigeGanp 


The Carob Bean Tree 


of the Screntiric AMERICAN: 


; 
editor 


Your interesting article on ““The Carob Bean Tree”’ in 


the January |1th issue of your highly esteemed paper 


reminded me of iv observations of this tree It grows 


here in a wild state, both the bean-bearing and the male 


tree. The latter is used for posts of various kinds, is very 


durable and hard, also rapid growth. The female de- 


clops less rapidly and has thorns from eight inches long 


small ones on the smaller branches. The 


heans or pods are flat and black and measure as long as 


sixteen inches and about one and one half inches wide; 


the honey lying in the thicker portion of the pod and the 


beans in the thin I have seen them overt eighty feet in 
heigh und the lumbermen eall them “black locust.’, 
I know of a row of the male locusts near here, about one 
quarter mile long which were originally posts for a wire 
fence, and were allowed to grow into trees now about 


fifty feet high 


| have also seen telephone posts made of 


They 


early spring, with great clusters of yen lulous, 


this variety, which developed into beautiful trees 
bloom in 
creamy white and very fragrant blossoms; the foliage is 
also very graceful. Cold does not affeet this tree here. 
The Louisiana orange is grown some four hundred miles 
south of us, This tree 
is very hard to kill by cutting down, as it will invariably 


and does not stand our climate 


put out not only suckers from its most abundant roots, 


but will also sprout from the stump. The soil here is rich 


and sandy below the surface, with a good layer of rich 


black topsoil; the lowest stratum is gravel of an excep- 


tional quality. In my younger days we would bind the 


long hard thorns to a lance of bamboo cane and use them 
for snake spears, and with their many tough prongs they 


answered admirably for this purpose Incidentally I 


have used a smaller thorn in place of a lost suspender 


button, the utility of which can be imagined. The male 


locust is also known here as “locust and wild-honey”’ 
tree Negro children sometimes eat the honey portion, 


but it is never used as a food. Neither the male nor 


female trees are ever green here, and we are perfectly bare 
I have seen these trees in Miami, Florida, 


of trees now 


in Arkansas, Tennessee, Texas, and Louisiana, besides 


State, Mississippi. It is interesting to know 


my home 
that there is more value attached to this tree than was 
supposed here 

I send 


do with it 


you this little article for what you may wish to 

I have had the benefit and pleasure of being 
a subscriber to and reader of your valuable paper for 
twenty vears, and I still look for its weekly advent with 
pleasant F. F. Bessa 


Natchez 


anticipation 


Miss 


Misuse and Failure of Metals and Alloys 


To the AMERICAN 


In order to bring about a better understanding between 


Editor of the Scientiri 
the users and manufacturers of metals and alloys, I ven- 
ture to request the favor of the insertion of this letter. 
I hope it may provoke discussion, and if possible help us 


to arrive at the truth 


Users, including the non-expert public, of metals and 
alloys in general do not sufficiently realize that many of 
their corroded metallic wares, for example copper pans 
and boilers, mysterious breakages of for instance chains, 
railway accessories, and sudden failures of condenser 


tubes and copper pipes, are due to two easily preventable 


Cause described below 
In order to satisfy the demand for beauty of form or 
for cheapness, many ingenious me- 
volved by 


works staffs, which put upon the metallic articles, while 


the modern craving 


chanical devices have been « manufacturers’ 


being made, uneven strains, or introduce in antiquated 
furnacing appliances deleterious compounds, which tend 
to and, in varying times, finally render the articics useless 

hands of the 
are dangerous to human life and property. 


Often enough 
An at- 
to remove these strains by annealing in 


in the purchasers or users 
they 
tempt is made 
unevenly heated furnaces 

Why this state of things? 
“general ignorance,’’ perhaps 


One must reply, 


“apathy’’—the major causes of most human troubles. 
A few 
constant physical tests, are quite alive to the situation. 


manufacturers, whose products are subject to 
It must also be conceded that manufacturers of ferrous 
and non-ferrous metals and alloys spare no pains to free 
them while in the molten state from deleterious sub- 
stances. They employ expensive nostra known as de- 
oxidizers—ingenious devices to prevent contact of the 
liquid metal with the air during the casting operations, 
all tending to produce soundness in the ingots or castings, 
i. e., to free them from blowholes and segregations. 

No sooner is thigdesirable end attained than the metal 
or alloy is introduced into furnaces wherein hot gases 
containing free oxygen, sulphur, and other objectionable 
elements are allowed to impinge upon or envelop the 
metal. While hot, they are brought out of the furnace 
into the air and mechanically treated in an atmosphere 
containing oxygen. This operation is often repeated 
several times. In cases of cold working, the metal, with 
few exceptions, is annealed between processes in furnaces 
to which the air has access. After this heat treatment they 
are withdrawn and allowed to cool, sometimes in approxi- 
mately closed receptacles, oftener in the air. Not only is 
the surface of the metal oxidized or tarnished, but during 
the whole time of heating, and partly in cooling, solution 
of oxygen and other gases takes place, with formation of 
compounds in intergranular spaces, or in the body of the 
metal or alloy, which form centers or areas of corrosion 
when in use 

In the last year or two, exact investigations and experi- 
ence have proved béyond doubt that both the above 
defects in heat treatment are prolific causes of corrosion 
and the 

I therefore 
the time has arrived for all engineers and users of metals 


other breakdowns 
with all respeet beg leave to submit that 


and alloys to insist and specify that, at least, two causes 
of failure of metals and alloys under the control of the 
makers shall be removed, namely: (a) Uneven heating 
appliances. (b) Antiquated heat treatment in chemically 


and physically active atmospheres, 


Incidentally the public health will benefit, because all 
the appliances on the market capable of bringing about 
The 


one of our 


the above results are smokeless when in operation. 
unnecessary and wicked waste of 
natural resources, viz., coal, will also be curtailed. 
T. VauGHan Huaues, A.R.S.M. 
Birmingham, England. 


present 


Bursting of 13.5-inch and 14-inch Guns 


To the Editor of the Sctentiric AMERICAN: 

In your number of December 14th last, when speak- 
ing of the bursting of an English 13.5-inch gun, which 
had taken place in Shoeburyness a few days previously, 
you alluded to the fierce controversy which had taken 
place a few years ago, respecting the question of the rela- 
tive strength of the wire-wound guns and hooped guns. 
Starting from the justified assumption that the English 
gun which burst was wire-wound and of the most recent 
pattern, you recalled to mind that 
wire-wound construction claim, or did claim, before the 


“the advocates of 
recent improvements in hooped guns, that the wire- 
wound gun, because of the absolute inspection to which 
every part of it could be subjected, was proof against 
the kind of aecident which recently happened at the 
proving ground.” 

From the wording of the article it results clearly that 
you had doubts as to whether the claims of the manufaec- 
turers of wire-wound guns were well founded, and I pre- 
sume that these doubts will have been further strength- 
ened by the bursting of a 14-inch wire-wrapped gun 
which took place at the Sandy Hook proving ground on 
December 9th. 
Journal of December 14th, the gun, after having fired a 
first shot with reduced charge, -burst at the second dis- 
charge with a normal charge of 320 pounds powder and 


As appears from the Army and Navy 


a projectile of 1,660 pounds, producing a pressure of 
42,000 inch; while the contract 


strength of the gun ealled for a minimum of 55,000 


pounds per square 
pounds 

This is quite an extraordinary event, which, taken 
together with that which had taken place in England, 
where the 13.5-inch gun burst at the seventh discharge, 
shows that the criticism against the wire-wound guns is 
well founded, and that it is, in fact, not true that the 
latter have a circumferential strength greater than that 
of the hooped guns. 

That the wire-wound guns are very defective as re- 
gards longitudinal strength is a matter which is now so 
well known that there is no need to demonstrate it, and 
in connection therewith it will be sufficient for me to 
refer to the important article which was published on 
this subject in the February-March number of the Jour- 
nal of the United States Artillery. 

As regards the circumferential strength, I beg to call 
your attention to the two important essays which were 
published in the ‘‘Memorial de |’Artillerie Navale”’ of 
1912 by the ordnance and naval engineers Messrs. Léon 
Coupaye and Pierre Malaval. 

These two gentlemen have exhibited, by different 
methods and procedures, the following principle: ‘‘What- 
ever may be the system according to which a compound 
gun is constructed, whether it is hooped or wire-wound, 
the internal pressure which it can resist without altering 
its shape permanently has as its upper limit the value of 
the limit of elasticity of the metal of which its internal 
tube is manufactured.” 

Thus, for instance, a gun the inner tube of which is 
manufactured of a metal with a limit of elasticity of 40 
kilos, cannot resist, without a permanent deformation, 
an internal pressure exceeding 4,600 kilos per square 
centimeter (56,891 pounds per square inch). This limit 
of internal pressure can, however, be reached only in case 
the internal tube is of infinite thickness; it is less in prac- 
tice, and decreases with the thickness of the tube. 

In the wire-wound guns, the internal tube is of small 
thickness and strongly compressed by the steel ribbon 
surrounding it externally. The limit of elasticity of the 
ribbon is superior to that of the tube, and consequently, 
under a given pressure, the latter suffers an elongation 
greater than that of the ribbon. When the entire arrange- 
ment returns to its state of repose, the tube can no more 
retake its former dimensions, because it does not find the 
necessary space to do so and, consequently, contracts or 
breaks. The contraction of the internal diameter of the 
wire-wound guns is a well-known phenomenon which | 
have personally ascertained; it has been, may be, and 
will be the cause of the jamming of the projectile in the 
bore, and of the consequent bursting of the gun. 

I think that to this cause must be attributed the burst- 
ing of the English 13.5-inch gun, as well as that of the 
American 14-inch gun, and it seems to me that these two 
accidents, which took place within a few days of each 
other, must give rise to serious thoughts. 

Torino, Italy. Errore BRAVETTA, 

Captain Italian Royal Navy (1etired). 

[The theory of our correspondent regarding the cause 
of the bursting of the 13.5-inch gun is decidedly inter- 
esting. He is wrong with regard to the American 14-inch 
gun, whose failure was due to other causes which we are 
not at liberty to disclose.—Ep:Tor.} 
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Capt. Roald Amundsen, who discovered the South .Pole on 
December 14th, 1911 ind 


days’ jour! rom t ill-fated Scott party 


who was at one time only five 


The Scott 


desolate, icy waste of an unexplored Antaretic 


he the de 
country Capt 


reached the South 


Falcon Scott gave up his life, 
Pole. He died a 


There was no buried treasure to seek 


Robert 


ifter having true 


hero of science 


in those untrodden southern snows—nothing but ever 


lasting fame. Only those who are engaged in scientific 
research can understand the ideals of a man who will- 
himself off from the world for a period of 
For 


data, for 


ingly cuts 


three years and perishes in a blizzard—for what? 


meteorological information, for geological 


light on the fauna and flora of a cold, white, silent land 


that will probably never be peopled, for a handful of 
rocks and fossils that will show the relation of the 
Antarctic Continent to South America and Australia, 


of the southern atmosphere and the south 
word, for things that are infinitely re 


for a study 
ern seas, in a 
moved from gold hunting 

Let it not be supposed that the cause in which Scott 
died was the mere attainment of the 
South Pole. If that “athletic feat.” 

















Sir Ernest Shackleton, who was Scott's second in command 
on the expedition of 1901-1904 


miles of the South Pole in 


and who led a party of his 


own to a point within 97 1909 


Three explorers who have made Antarctic history. 




















Falcon Scott, who discovered th South 
18th, 1912, and 


four companions on his return journey 


Capt. Robert 


Pole on January who perished wit 


Expedition and Its Tragic End 


A Sacritice Made for Scientific Ideals 


time geographical knowledge of the South Volar 
regions was confined largely to sea approaches. To be 


Palmer Land with its associated islands, the 


coast of Victoria Land with the adjacent Ross Sea, and 
of Wilkes Land, had been 


sure, 


to a lesser extent, the coast 


explored; but of the great Antarctic continent as a 
whole, practically nothing was known before Scott's 
first expedition returned. True, the examinations of 


and the “Pourquoi Pas” 


extended 


the “Belgica,” the “Francais,” 
that Palmer Land 
southwestward along the southern confines of the Pa 
Antarctic Expedi 
1S40, 


showed away to the 


cific Ocean; and the German “Gauss” 
tion confirmed the discoveries of Wilkes, made in 


and so long discredited. But the first who really 


Barrier and gave us some idea of a 


unexplored and unvisited ex- 


scaled the Great 
whose present 
tent is still 
Thanks to his 


continent 


twice the area of Europe, was Scott. 


studies, supplemented by those of 


Shackleton, we know that in former geologic times the 
continent was probably connected with Africa, Seut! 
America, Australia, and New Zealand, although not 


phase of 


The first 


for its object the exploration 


with all of them at the same time. 


any journey which has 
of this vast 


Barrier, the 


territory, must be over the platean of the 


Great second a climb through mountal 


passes, and the third a traverse of a lofty inland plain 





Not all the explorers who managed to ascend the Gr 


Barrier could take any means of transport with them 


Sir Ernest Shackleton had to advance with the unaide« 


efforts of man alone. His party started on the second 


phase with full loads, and achieved what is 





the maximum that could be accomplished unde 


circumstances. Amundsen was able to use dogs, be 
favorable conditions 
that 


in large measure be 


cause of the more or less which 


he encountered. Perhaps to fortunate circum 


stance his success may attributed 


But even if ponies, dog or motor 


sledges can be used, it must be r 





as it has been termed, were the 


only object of polar exploration, 


scientific societies would not con 


tribute a penny to the equipment of 


an expedition Nor would men of 
Scott’s and Shackleton’s attainments 
be interested in it \ polar dash 
makes good newspaper reading, but 
your scientific geographer looks pri 
marily for addition to the 


some 
world’s knowledge 


The Great Unexplored Antarctic 
Continent. 

the nineteenth 
of the 


less was known 


Until the close of 


century there was no 


world about 


part 
which 
and none about which so little inter 
est was manifested as Antarctica. 
The reason is to be found in its dis 
tance from the centers of wealth and 
thought, in its dearth of animal and 
vegetable life, and in its unpeopled 
state. 
devil 


The game hunter, the dare 
adventure, 
in that 


It was 


explorer seeking 


found little to attract. him 


bleak and barren country. 
a region that held a fascination only 
for the 


and hence we 


inclined 
find that 
braved its 


scientifically man, 
most of the 
terrific 
blizzards have been men of the fin- 
est scientific type. 


men who have 


Definite knowledge of the Ant- 
arctic 


regions was acquired 


late in the nineteenth century. In 


very 








that the las 
the journey, owing to the height of 


membered 


phase o 


the plateau, must inevitably be ac 
complished under climatic condi 
tions which for severity are wun 


equaled either in the Aretic or 


Antaretic regions Polar explor 
ation must be conducted with a 
technique of its own, a technique 
that differs at both extremities of 


the earth, for the simple reason that 
the topographical conditions are not 
find 


in the soutlr 


the same. In the north we 
islands and a polar sea; 


an austral continent surrounded by 


un enormous floating ice cap, which 
is called the Great Barrier, sand 
which covers probably more than 


150,000 square miles of the Antare 


tic Ocean. Sledging is, of course, 
necessary in both regions In the 


north it is not possible to travel by 


sledge over the frozen sea, except 


during a short period in spring in 


the south, sledging is more or less 
possibie at all seasons, except that 


the meteorological conditions are 


more favorable at some times than 


at others. 
The Importance of Equipment. 


Next to the personality of the 


leader equipment is the most im 


portant element in the success of 








deed, to Capt. Seott 
credit of 
Antarctica during his 
tion of 1901 to 1904. 


belongs the 
penetrated 
first expedi- 
Before that 


having first 


The South Pole lies on a lofty eminence. 
December 16th, 1911, and by Scott on January 18th, 1912, is indicated on this map so well as Scott 
together with Shackleton’s course in 1909. 


How it 


was attained by 


polar exploration The Japanese 

expedition under Lieut Shirase 

failed because of its poor outfit 

Amundsen on Amundsen was not equipped near! 
Persons “ourayr 


and will counted for more in hi 

















Iser ums and sleds plodd t 
\ nd ‘ Ww 
~t i ivihing ese Lieut bilchnetr 
! 1 of e German expedition now 
‘ ith I r regi eonducted his 
dertal with true German deliberate 
e@ <¢ ied nt il elaborute 

" ! t cennorrapihiic work out 
. \tia l ind ther “a series of 
‘ nterestilng meteorolowica observa 
wit sounding balloo il South 
(jeor i i the loth of Decem 
ive 1 l ip, thre Deutschland set 

iil for Antaretica, where he expects to 
remai unt the winter, that is the south 
r Linas tna 11s-14 Ihe Deutschland 
i “quipped it) ‘ 

It ma be tha Lieu bilehner expedi 
th i bette equipped than that which 
Capt - tt el (on the other hand. we 
are informed that Scott spared no time 
ele ri j order to fit out his 
purt i | i subscription the sum 
if “LIAL LI) raised He selected for 
his shiip the “Terra N i.” the largest and 
he strongest of the old Seottish whalers 
Huilt at lrundee in ISS4, she is 1S7 feet it 


feet in beam, and is cor 





leredl ft ast hip ever iunched f 
! tree li whale track (rt ite ears 
t { fa cet e in the whaling busi 
‘ eh bee engaged it eal hunt 
if il ‘ rther! waters sailing from 
st. Joh Newfoundland 

Ite ler Nova howevel! has not 
confined | elf to the humdrum of trad 
i Im i” he was purchased by) the 
Admi t i i relief ship for the Ibis 

er ‘ editiot ind ifter being col 
idderal treng ened, she duly made het 

pent e } hos Sei The vear 105 
sa er he service of a North Polar 
expediri i isit to Franz Josef 
Land Thus she has ranged from the 
reat ice barrier in the south to the North 
Polar pac from extreme to extreme of 
le ivigable wate f the glol The 

1 st hi hit ke ‘ 
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of Lieut 
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Hansen 


taken by 


Capt. Amundsen at the South Pole with 


one of the dog teams 











ch had 


nundsen’s dash for 


the 


to 








Barrier and King 


about ) 














\ruundsen 


expedition, 


used 


as 


a 


supplie 


fitting receptacle for the extensive equip 


ment which it is necessary she should 


carry for success 

Scott’s Equipment. 
In equipping his expedition Capt. Scott 
displayed painstaking care. He laid great 
the fact that 


motor sledges offered a 


stress on the newly devised 


new means of ice 
travel, and three such sledges were stored 
in the hold of the Nova,” 
in equal number of the more familiar dog 
the 
sum- 
Antarctic 


‘Terra as well as 


sledges. In a final statement before 


expedition started Capt. Seott thus 


marized the difficulties of 


travel: 


The problem of reaching the South Pole 
rom a wintering station is purely one of 
transport The distance to be covered there 
and back is about fifteen hundred miles The 
time at the disposal of an explorer in a single 
season never exceeds one hundred and fifty 
traveling days An average of ten miles a 
day can easily be maintained by men of good 
physique, provided adequate transport facili 


ties are made 


“There are three means by which the trac 
tion for heavy sledge loads can be provided 
viz., ponies, dogs, and motors As a result of 


two years’ experiments, a motor sledge has 


wen evolved which has undergone satisfactory 


snows of Norway \ motor was 
expedition, 


was found 


trials on the 


recently taken on Mr. Shackleton’s 


ind it is instructive to note that it 


wssible to run it in the lowest temperatures 


Its use on a prolonged journey was prohibited 
that its wheels were not suffi 


sort 


milly by the fact 
ient to 
Barrier 

The plan for the journey to the 
Edward VII. Land 


three means of sledge 


support it on the snow of the 

south 
includes 
traction 
sufficient 
adequate sup 


pole from King 


the use of the 


described Ponies will be taken in 


numbers to insure a thoroughly 


ply of food, and will be used for transport to 
the foot of the glacier; a dog team with a 
relay of men will transport the loads over the 


glacier surface, anc 
will make the final 
ind ice sheet Motor 

1ccording to their proved 
useful 


a picked party of men and 
across the in 
will be 


logs 


used, 


sledges 


capacity, as a main 


agency or auxiliary to the transport 


plan If they react the foot of the glacier 
there is little doubt that they will ascend it 








Fdward VII. Land 











One of the 


camps 


established 


i, New York 


by the 


Amundsen 


South Pole expedition on the way to 


Pole. 
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the difficulties of the remaining journey 





and greatly simplify 

If fail to reach the glacier they will, at least, as far as 
they in be taken, relieve the ponies and dogs of the weights, 
and increase the safety of the return journey, as they can 
be cached, when no longer available, to await the return of 


the party.” 
Scott’s Programme. 
In a lecture delivered in London before his departure, 
Seott presented the following programme: 


HOW CAPT. SCOTT MAPPED OUT AS FAR AS WAS POSSIBLE 
THE TIME TABLE OF THE BRITISH ANTARCTI( 
EXPEDITION, 

Departure from London ...........2eeeeeeeed June ist, 1910 
|) oer ee eres ery se June 15th, 1910 
Cape TOWD ..ccccccccscasesvcsccssess August Ist, 1910 
Melbourne -September 13th, 1910 
New Zealand .......... October 13th, 1910 
Leave New Zealand end of November, 1910 
McMurdo Sound end of December, 1910 

Landing of winter hut and provisions of western party 
(twenty-two to twenty-five persons in number) 
December 22nd, 1910 
Starting off of this party -about January 21st, 1911 
King Edward's Land reached, if possible, early in 
February, 1911 
Establishment of second hut and traveling equipment 
for party of six men on King Edward's Land 
February, 1911 
Caches of provisions to be left on edge of Great Ice 
Barrier to form link between eastern and western 
parties ‘ February, 1911 
“Terra Nova” to turn northward about February 21st, 1911 
Investigation of the pack in the region of the Balleny 
Islands, and to proceed to the westward through, 
or to the south of, those islands March, 1911 
Depots laid well to the south on the Great Ice Barrier 
\pril, 1911 
Start for the South Pole to be made during the month of 
October, 1911 
Barrier to be traversed and the Beardmore Glacier 
ascended during October and November, 1911 























Capt. Scott (seated) and his first officer, Lieut. Evans. 


Capt. Scott, on January 3rd, 1912, when he was one 
hundred fifty goal, wrote of his 
plans in a message he sent back. He said: 

“I am going forward with a party of five men, sending three 


and miles from his 


back under Lieut. Evans with this note. The names and 
descriptions of the advance party are Capt. Seott, R. N.; 
Dr. Wilson, chief of the scientific staff; Capt. Oates, Innis 
killen Dragoons, in charge of the ponies; Lieut. Bowers, Royal 


Indian Marine, commissariat officer; Petty Officer Evans, 
R. N., in charge of sledges and equipment. 

The advance party goes forward with a month's pro 
visions, and the prospects of success seem good, providing 
the weather holds and no unforeseen obstacles arise.” 


The Tragic End. 


Capt. Seott and the four men with him reached the 
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, - “Bp. moved the civilized world. We reprint it here from 
; — Capt Scott ’ ' , 
ey . Quarters the columns of the New York Times 

aw * ¥ . Te ver e! Message to the Public. 

By courtesy of The Sphere. “The causes of this disaster are not due to fauity organiza 
om : . " — ‘ . . ° tions, but to misfortune in all the risks which bad to 
The hut in which the 1910 expedition lived after the ship landed them on the Antarctic continent. cudertahen. Gum Wis tind oO peter Simitienet to Den: Sati 

The internal arrangements are here only approximately given, as the final divisions of the hut were settled on the citiaed ime to wast tele tien I hed tutwedeé. act anal 
Antarctic snows. the limits of stuff transported to be narrowed The went 
‘ . or F throughout the outward journey, and especialiy th Ong 
{ r plateau t reached early in December, 1911 pole on January ISth, 1912, but on the return journey in 83 degrees south, stopped us. The soft W 
S I rea 1, if possible, on December 22nd, 1911 all perished. Their bodies were not found until a reaches of the glacier again reduced the pa 
Adverse conditions prevented him from living up to searching party, sent out on October 30th, discovered “We fought these untoward events with will an 
the schedule He was delayed from four to six weeks them on November 12th, nearly eight months after the nrg ic tae | SS ae ie peomine ‘ rigs 
in making the preparations for his polar dash. ee — a ial one on , , , ood supplies, clothing and depots made on the | " 
disaster, in latitude 79 degrees 40 minutes south and sheet and on that long stretch of T00 miles to th 
The Journey to the Pole. longitude 169 degrees 23 minutes east. Evans died back worked out to perfection The advan yal uld 
Seott’s actual start for the pole began on November 
2nd, 1911, later than he expected. His plans and hopes : 
. 
were last described by himself, and the version was 
brought back by the “Terra Nova :” 
be pony party, consisting of myself, with Wilson, Oates, ae 
Bowers, Garrard, Atkinson, Wright, Evans, Crean, and Keo 
hane, v start about November 1st. Independently of the "> 
s of the motors, ponies will be worked with light loads 
in " arches to Corner Camp, with full loads and easy 
marches to One Ton Camp, and with such pressure as neces 
iry thereafter Dog teams starting will rejoin us at One 
Ton Camp and help to advance loads. By these means wi 
hope to get thirty units of food to the foot of Beardmore 
Glacier, a unit being a week's provision for four men. Then, 
with three divisions of four men and twenty-one units of 
provisions, I hope to extend the advance to the required dis 
ta if the weather conditions are not wholly unfavorable. 
Of the ten remaining ponies one is unreliable and one 
doubtful, the remainder being in very fine form. Officers and 
mie re in splendid health and eager to go forward. Owing 
to decision to postpone there is an obvious chance that 
t st advanced southerly party will be unable to reach 
t! rerra Nova’ before she is forced to quit the Sound 


conditions, having regard to important scientific 


have 





wor and facilities offered for further work, I 
dk maintain the station for a second year The 
major of the shore party will probably remain, but details 
depend upon the date of our returning from our journey, on 
hor hews and the extent of fresh transport provided.” 

On November 24th Capt. Seott wrote that the party 


arrived at Corner Camp. Just before One Ton Camp 


Was up with Capt. 


They 


the dog sled caught 
party and they journeyed 


passed the abandoned motor sleds, and when they found 


reached party 


Seott's in company. 


the motor party waiting at latitude 80% they learned 
the motors had been left behind because of the over- 
heating of the air-cooled engines. 








ndun Ne 


By courtesy of Rlwcrated 1 


Capt. R. F. Scott in polar costume. 


i7th, 1912. 


The remain 


from concussion of the brain, on February 
Oates from exposure on March 17th, 1912 
ing three men made their way back to within 155 miles 


of Cape Evans, when they were caught in a blizzard 


that must have lasted nine days, and were overcome 


about March 29th, within eleven miles of the shelter 
and supplies at One Ton Camp. 
The relief expedition recovered the records of Scott 


He had found the tent and documents left by Capt 
Amundsen when the Norwegian left the pole about a 


month earlier. 
Scott's total distance to the pole and back was 1,842 


statute miles. 


The death of Capt. L. E. G. Oates of the Sixth Innis 
killen Dragoons was heroic in every sense of the word 
Despite his badly frostbitten feet and hands, he strug 





gled on manfully. On March 16th his comrades knew 
that he was doomed. For weeks he had suffered in 
tensely without complaint. No wonder that Scott wrote 
in his diary: 

“Ile was a brave soul. He slept through the night hoping 
not to wake, but he awoke in the morning It w lowing 
a blizzard Oates said: ‘I am just going outside and may 
be some time.’ He went out into the blizzard and w ha 
not seen him since.” 

There is only one construction to be placed upon 
this passage. Oates knew that he could net live; he 
knew that, as a sick man, he was an impediment and 


the chances for the survival of the rest were better 
with himself out of the way. Bravely he stepped out 
of the tent and into the blizzard, never to be seen again 

In the last tent pitched by the party a final mes 
sage, by Scott himself, was found. Written with the 


shadow of death upon him, its pathetic appeal has deeply 
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By courtesy of The Sphere, 


The “Terra Nova,” prepared and provisioned for her journey.—A fore-and-aft section. 


following 1. Piano 
Stove. 


the 
6. Ventilator. 7. 


The refer to 
Evaporator for fresh water. 
store. 


numbers 


8. 
The motor, sledges and dogs are to be taken aboard at Lyttelton. The 


2. Pantry. 3. Instrument room 4. Engineer's berth } 
Biologist’s locker ” tjoatswain's tore 14. ¢ I ter's 
dogs wilt probably occupy th tle. 
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have returned ft t glacier in fir for and with a surplus 
of wn ng ‘ tf th man wil \ 
had | i t Seaman Edgar Evans was t 1z 
t , ! tr r t an of the party ind Beardmor Glacier 
t ff weather But on our return w did 
ipletely fine day rhi with a sick co 
par increased ur anxtie I have rid 
got int frightfull re i ind Edgar 
I ! mecussion of the brain died a natural 
* shaken party, with the season unduly 
acts above enumerated were as nothing to 
t awaited us at th Barrier I maintain 
vents for returning w ‘ quits idequate 
! that ne in the world would have done better in the 
t h w encountered at this time of the year 
7 , t it stitude 85 degrees to 86 degrees, we had 
! ! thirt in th Barrier, in latituds 
Me he gt him ff t ower! ve bad minu thirty in the 
d } t nh at night pretty regularly, with a 
xdwind during our day marches 
Phe reumstal * came on very suddenly and our 
wreck f tainly due to this sudden advent of severe weather 
whi not se 1} to uaVe any satisfactory cause 
1 a hink h in beings ever came through such a 
‘ “ ‘ throug! and we should hav got 
t! t t weather mut for tl sickening fa 
8 i j Capt Ohate ind a shortag it 
uw i hich I innot a nt, and, fina 
tl t fa Li ‘ 1 t 
j at Ww w ped t il supp s 
ha x led this ist \ 
\ r 1 witt t ir old On Ton Camp 
" r t nd i r two days For f r 
da . ' t t tl tent, tl gale blow 
in ' W ‘ veak 
Writing i lificult. but for wh sak I do not regret 
tl ha she that Englishmen can ndure 
ps, bely ther, and meet death with as great a 
rtitude a r the past. We took risks. We knew we took 
t! rhing i , out guinst us. and, therefore, we 
r complaint, but bow to the will of Provi 
ad leter ned st to do our best to the ist 
I Vv willing to give our lives to this ent 
{ s r } honor f ir intry, | appeal t 
t that t . wh depend I ur proper 
t Had v ived, | should ha had ta t 
lihood nduran and Irug pat 
i ha tirred the heart f r Englis in 
I zh notes and ur dead ii ust t tl 
ta t sur h great, rich itr ik if “ 
that are dependent on us a proper provided 
f (Signed) R. Scot 
March 25tl 1vi2 


Campbeli’s Expedition and Its Relief. 

An expedition under Lieut. W. A. L. Campbell, which 
had been sent to make geological investigations to the 
east of Cape Evans, also passed through perilous ex 
Terra 
Nova” had been unable to take the men off the year 


periences, but returned safe and well The 


before on account of ice, and they were compelled to 
spend another winter in the Antarctic In this party 
were Dr. Levick, Priestly, Abott, Browning, and Dick 
ersol \ gallant attempt to relieve Lieut. Campbell 
was made in April, but the relief party was stopped by 
open wate! ‘ aumpbell and his companions were event 
ually rescued by the very searching party that found 
the body of Seott 

The escape of Lieut. Campbell and his northern party 
was miraculous. The men existed in absolute darkness 
except for the faint gleam of a seal blubber lamp. The 
supply of provisions was soon exhausted, and thence 
forward they had to live entirely on seal meat and to 


endure extraordinary hardships 


The Condition of Amundsen and Scott Contrasted. 
Amundsen and Scott must have passed each other in 
the Antaretic some time during Christmas week, 1911 
Amundsen, rejoicing in his victory, was speeding away 
from the Pole with good fortune attending each day's 
journey Seott, still hopeful, was forging stubbornly 
toward his goal, passing from the S6th to the s7th 
paraliel and disposing his records and supplies so that 
when the last auxiliary detachment of his party started 
back ander the guidance of Lieut. Evans, he would be 
reads for the final dash Scott and Amundsen must 
have been near each other on December ZSth, 1911, 
when they were a little more than 200 miles from the 
Pole and about 130 miles apart \t the rate of Amund 
sens returning speed he could easily have crossed the 
intervening ice and snow and met Scott in less than five 
days’ traveling 
Contrast Amundsen’s return journey with that of 
Scott's liere is Amundsen’s account: 

(On the return journey we had not a single day's rest Wwe 
did not even rest on Christmas day, but passed on day after 
lay through all weathers There was little that was ad 

about the trip But it was very hard work 

ite suffered no privations, for he tells us: 


irdships in the way of food on the pole journey 


there were none Rather the reverse, for when my companions 
reached the ship, they were almost fat, and could uot ext 
as uch as when they started The dogs, too, were fat, and 
that they had lived well during the last part of the journey 
was shown by tl fact that they would hardly touch the seal 
meat which was lying i: irge quantities about th MISE 


\mundsen had full rations all the way, but in that 
climate full rations are a very different thing from ha 
ing ae much as «a man can eat. There seemed little 
limit to one’s eating powers when doing a hard sledg 


ing journey,” says Amundsen “However, on the re 





turn journey we had not merely full rations, but as 
much as we could eat from the depots, after passing *u 
degrees 

Although Seott himself, Shackleton and Amuudsen 
had all made extensive researches in the vicinity of 
the South Vole, much still remains to be done. 

The Scott Expedition, 1901 to 1904, discovered what 
is now known as King Edward VII. Land, extending 
east of the Great Barrier from 152 degrees to 157 de 
grees east longitude. Following the Great Barrier to S82 
degrees 17 minutes south, Seott ascended the glacial 
covering to the overlying plateau, and after a journey 
of 500 miles reached an elevation of over 9,000 feet, a 
point in 77 degrees SY minutes south and 147 degrees 
east longitude 

Shackleton’s Expedition. 
Shackleton’s Expedition of 1907 to 1909 penetrated 


at the sume place that Scott had previously entered, 





and proceeded up the western border of the ice field 
along the route which Scott had pursued Shackleton 
thus reached a great glacier, named Beardmore Glacier, 
coming down from the highlands to the westward. In 
127 days Shackleton and his parties traveled 1,755 
miles, reaching on January 9th, 109, a glacier-covered 
plateau about 11,000 feet above the ocean in SS degrees 
23 minutes south latitude at 162 degrees west longi 
tude, within ninety-seven miles of the Pole. In extent 
and importance the discoveries made by Shackleton 
have not been surpassed by any other single expedition. 
Perhaps the most interesting discovery made by Scott 
Was that coal existed in large quantities in the Ant 
arctic continent—unmistakable evidence that a land 
now frigid and barren once bloomed in tropical luxuri 
ance. While Shackleton’s journey to the Pole was in 
progress, one party of the expedition climbed Mount 
Erebus and another reached the south magnetic pole 
und located it in 72 degrees 25 minutes south and 155 
degrees 16 minutes east longitude, in a position forty 
miles distant from the point deduced by the first ex 
pedition of Scott. 


Amundsen’s Contribution to Polar Geography. 
Despite all the haste with which he proceeded, 
Amundsen made important additions to our knowledge 
of the Antarctic continent, particularly in that sector of 
the earth’s surface extending from the South Vole to 
the eightieth degree parallel of latitude, between the 
noridians 160 degrees and 180 degrees west of Green 
wich He rather confirmed the view that the Pacific 
Ocean must be bounded on the south by a coast of 
the “Pacific type.” the main characteristic of which is 
that the trend is determined by mountain ranges run 
ning parallel to the shore. The type is well exempli 
fied in New Zealand on one side and by the Andes of 
South America on the other 

Amundsen’s Antarctic venture came as a great sur 
prise to the world He left Norway in June, 1910, in 
the “Fram,” seemingly with the intention of sailing 
around Cape Horn and through the Vacifie Ocean and 
then Bering Sea into the Arctic Ocean Upon round 
however, he sailed to the westward 
landing at Whale 


Buy on the ice sheet covering Ross Sea. This place 


ing Cape Horn 


across the South Pacific and made : 


is in King Edward VII. Land, near the eastern end of 
the ice front and opposite that point on Ross Sea from 
which Seott and Shackleton made their successful en- 
trances into the interior In less than a month the 
southbound expedition had cleared that vast plain of 
floating ice which flows down from the great mountains 
of the interior and covers the southern part of Ross 
Sea, throughout an area of 20,000 square miles, with an 
ice sheet approximately SOO feet in thickness By a 
series of wonderful marches Amundsen reached the 
South Pole on December 16th, 1911. He followed the 
164th meridian (west) to a mountain range in about 
S5 degrees south latitude flere his party crossed 
Devil's Glacier, between mountain peaks about 15,000 
feet high. The glacier led to the South Vole plateau, 
about 10,500 feet elevation, entirely ice covered. The 
route developed was new and independent. 

Naturally one cannot help comparing Seott with 
Amundsen There was a marked difference in their 
immediate motives Unquestionably the attainment of 
the South Pole was the primary object of Amundsen’s 
undertaking in the Antarctic; though, as we have previ 
ously pointed out editorially, this broad-minded leader 
did not consult his own taste in the matter. He made 
a deliberate concession to popular ideals for the pur 
pose of winning financial support toward an enterprise 
that did not, in itself, strongly appeal to the public 
namely, his proposed five years’ drift across the North 
Polar basin Similar devious means to philosophic 
ends have often been resorted to by scientific men. 

Not for many months will we learn anything really 
definite of the scientific results attained by the Seott 
expedition that terminated so tragically. Enough evi 
dence is at hand to warrant us in stating that one of 
the auxiliary parties, at least, conducted researches 


that are invaluable, and that will illuminate the dark 


subjects of Antarctic meteorology, geology, oceanog- 


raphy, geography, and biology. Indeed, there is every 
reason to believe that from a scientific point of view 
the Scott expedition was even more brilliantly success 


ful than that led by Shackleton. 


One-man Broadside Control 

V ICE-ADMIRAL SIR PERCY SCOTT, the famous 

gunnery expert, has invented, and the British Ad- 
miralty, after long and severe trial, has adopted an 
apparatus for improving naval gunnery, by which as 
tonishing results have been attained. The gear, known 
as a “fire director,” was fitted in the super-dreadnought 
“Thunderer,” armed with ten 13.5-inch guns, and this 
vessel carried out a series of comparative tests with 
a sister ship, the “Orion,” fitted with the “fire control” 
Firing in rough 
weather at a range of 10,000 yards, at an ordinary 


system previously in general use. 


battle-practice target (90 feet long and 30 feet high) 
the most extraordinary results were obtained, the 
“Thunderer” making four times as many hits as the 
“Orion,” the average of the former vessel being eighty 
per cent of hits to rounds fired. The tests were car- 
ried out in the presence of a large committee of naval 
officers, including Rear-Admiral Peirse, an ex-Inspec- 
tor of Target Practice; Rear-Admiral Browning, the 
present Inspector, and a large staff of specially select 
ed naval gunnery experts. As a result of the tests it 
has been decided to fit the apparatus to all ships of 
the dreadnought type at an estimated cost of $2,500,000, 
while the inventor of the system has been honored 
with a baronetcy. 

The greatest precautions have been taken by the 
British Admiralty to prevent the details of the new 
system from being made public, and this is very signifi 
cant when it is reealled that all previous inventions 
of Sir Percy Scott have been patented, and, therefore, 
published. In its essential features, however, the “fire 
director” resembles a similar apparatus which was in 
use in the muzzle-loading era, when many of the bat 
tleships which were built carried from six to a dozen 
heavy guns of the same caliber. This was invented by 
Capt. Moorsom, of the British Navy, and, to quote from 
a work on “Naval Gunnery,” by Capt. Garbett, was an 
apparatus “by means of which the bearing and dis 
tance of the target and the heel of the firing ship were 
all determined, and the guns laid accordingly; it was 
generally fixed on the upper deck, over the center 
main-deck gun, or other convenient position, and the 
signal or order to fire was given by the officer attending 
it as soon as he found the object coming on with his 
sights.” Many scientific and mechanical advances have, 
of course, been made since this apparatus was invented 
in 1850. Instead of the officer in charge of the “direc 
tor” passing along directions to the captains of the 
guns by word of mouth, he directs the guns himself 
electrically under Admiral Scott's system; and instead 
of giving “an order or signal to fire,” he fires himself 
by pressing a button and completing a circuit. All 
that the guns’ crews have to do is to clean out the guns 
after each round and to load them for the next. 

It has been stated that the “Thunderer,” while un 
dergoing the tests, fired several concentrated and simul 
taneous broadsides. It is understood, however, that the 
Scott apparatus is such that there is a momentary in- 
terval of time between the firing of each pair of turret 
guns, so that the structure of the ship is not called upon 
to bear the absolutely simultaneous discharge of ten 
guns, each with a muzzle-energy of 69,000 foot-tons. 

The fire-director is situated in an elevated position 
on the foremast, as in the case of the fire control ap 
paratus. The obvious drawback to the system is that 
if one shot misses the whole must miss; but on the 
other hand, if one strikes home nine others, or as many 
others as there may be on the broadside, strike home 
as well, and the ship has not yet been built which could 
stand the attack of ten 1,250-pound shells simultan 
eously. The thorough tests carried out by the British 
Admiralty show that four out of every five broadsides 
ean be depended on to reach the target. 


The Current Supplement 

N the current issue, No. 1938, of the SupPLEMENT, R. 
vf Reid discusses the advantages of the heavy-oil en- 
gine for marine service.—H. T. Kalmus points out the 
important relation of research to the conservation of 
our natural resources.—L. C. Talmage, in an illustrated 
article, describes the extensive harbor developments of 
Texas City.—Suspicion has become centered on the 
stable fly as the chief carrier of infantile paralysis, ac- 
cording to a paper by Mr. C. T. Brues.—The snares and 
pitfalls of “beauty doctoring” are laid bare by Dr. H. 
Greeley.—This issue brings an important article by H. 
F. Smith on the chemical and mechanical aspects of 
Capt. W. L. Cham 


bers call our attention to the importance of a National 


the manufacture of producer gas. 
Aerodynamic Laboratory for the United States.—Spices 
are not merely useless luxuries or even mere appetite- 
stimulants—they have antiseptic properties, as has been 
shown by Hoffman and Evans. 
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Ready to descend in a diving helmet. 


Painting the Wonders Under the Sea 
An Artist Who Works Under Water 
By Charles M. Carroll 


PRITCHARD, an artist now working in 


M R. Z. H 
4 Califor 


unde! 


ia, devotes his life to painting pictures 


watel He holds that it is impossible to catch 


the colors and what might be called the atmosphere 


of submarine scenery by any method of observation 


from the surface Even when the disturbing effect 


of the broken surface of the water is eliminated by 
using a glass-bottomed boat or tube, everything appears 
unnatural and distorted to the beholder. Mr. Pritch 


ard goes down to the bottom of the ocean wearing a 


divers helmet, and makes sketches on waterproof 


paper with waterproof crayons. The paintings are 
then completed in his studio 
Mr. Pritchard is an Wher 


made for himself a pair of water-tight 


Englishman by birth 
still a boy he 
goggles, similar to those worn by the famous pearl 


merely 
They 


divers of the South Seas These goggles are 


bits of cow horn cut and shaped to fit the eves 


allow sma space of air between the eyes and the 
water so that one can see very well With these gog 
gles the young man studied the “landseapes” under 


water with a clear vision His imagination had been 
fired by Jules Verne’s “Twenty Thousand Leagues Un 
discovered that it was 


der the Sea,” but he speedily 


impossible to shoot birds from the sea bottom, as Verne 


asserted, as the sky is rarely glimpsed by the diver. 
and then only by looking directly upward, for at a 
moderate angle the surface becomes a gigantic silver 
mirror, reflecting the silent cities of coral and the 
one, grotesque figure of the diver 


Mr. Pritchard became a decorator in England, and 


a very successful one He had preserved a_ few 


sketches made from memory of the scenes under water, 
and showed them to some crities: but when his fellow 
arists ridiculed his work, he became discouraged. 

About this time his health failed, and his doctors 


ordered him to go to Egypt Instead, he went to 














Coral formations in the South Sea, the most won- 
derful in the world. 














L aiid 


Mr. Pritchard ready for work when using the 


“diver’s goggles,” the latter shown suspended about 
his neck. 
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Painting showing sand heaps on the bed of the sea. 


Tahiti, one of the South Sea Islands, where he learned 
the most wonderful coral formations in the world were 
to be found Arrived there, he decided to take up ac 
tively the work of painting the under-water world 
His process at first was comparatively crude 
would go out in his boat with his helpers, find his coun 
try with a glass-bottomed box and descend by means of 
Then he 


weights hooked to his waist would make 


mental notes of the rock or coral formations, ascend, 
and paint them But this method proved unsatisfac 
tory He wanted to make actual sketches under 
water. 


\fter seemingly endless experimenting he discovered 
a way of making waterproof paper by soaking ext 
heavy drawing paper in cocoanut oil and draining off 


This, after drying, proved to be a good 
Pritchard fastened it 


the surplus. 
working surface. Mr plate 
glass, which served as his drawing board, by means of 
surgeon's tape, in order that the water might not ouze 
under the paper and wrinkle it. He used Raffaeii cray 
onus, semi-solid oil points, which are especially adapted 
to submarine painting. 

After putting on his diving dress and goggles, he 
would take a good breath and lower himseif down in 
the water, using a heavy lump of coral attached to his 
belt by means of a hook to keep him down \rrived 


at the bottom, he would sketch from 30 to 45 seconds 
then unfasten the piece of coral and ascend for breath 
The coral was then drawn up by means of a rope for 
another descent In this way he was able.to complete 
Nowadays he 


helmet, and is able to comple e his 


his sketch after a number of descents 
uses a diver's 
sketch in one descent 

Thus he 
ting on a rock and surrounded by the wonderful tropi 


cal fish Of these fish Mr 


works, clad in his clumsy divi 





Pritchard is enthnsias 
He tells of many varieties, from some so tiny thai ma 
of them together can be carried on his thumb nai! 
to huge monsters that drift silently and ominously past 
chaetodon li 


There are the bizarre coral-eating 


(Concluded on page Is ) 























A rocky gorge in 40 feet of water, off the west 
coast of Scotland. 


A submarine “grove” of polyps, from a landscape 
study under water. 
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Inventions New and Interesting 
Simple Patent Law; Patent Office News; Notes on Trademarks 
| both sides to form a nandle. By this, 


Safety Lathe Dog 
6 bynen: accompanying engraving 
two forms of lathe dogs, one the 


improved form 


shows 
com- 
mon form and another the 
adapted to avoid danger of injury to the 


operator of the lathe In the common 
form of lathe dog the set screw is disposed 
on the opposite side of the eye from the 
arm that engages the face plate. With | 


this construction there is always the dan- 


ger to the operator of being struck by the 


sharp edges of the head of the set screw 


or by the projecting arm of the dog. In 


the improved form of lathe dog, this dan- | 


ger is avoided by having the arm curved 


around toward the set screw so as to serve 
Thus it 
the sleeveor clothing of an operator from 
being caught by 
if the 
arm, the 


as a shield for it will prevent 


the set screw and even 


hand is struck by the 


operator 8 


blow will be more in the nature 


of a push, owing to the curved form of 


the arm 


Waste Steam Detector 


\ GREAT 
4 labor under 


keep their tires the better fire 


firemen on locomotives 


the impression that the 





hotter they 


men they «are Hence they force their 


such a pressure as to keep | 


the safety valve constantly popping” or 
“blowing off not realizing that the 
steam which pours out represents an 
actual waste of water and fuel It is 
calculated that it takes a quarter of a 
pound of ceal to produce the amount of 
steam that escapes through a valve three 
and a half inches in diameter for each 


second of such escapement. This amounts 
to fifteen pounds of coal per minute or ap 
proximately half a ton of coal hour 
With lar 


will 


per 


“r safety valves the weight 





greater 








Safety 








lathe dog. 
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Device for recording the “poppings” 


and then loe 


the 


termihe 


end 


of a safety valve. 


the safety val 


ruh, 
coal 


man 


A 


and 


tha 


of the 
also 
t has 


ve had 


locomotive 


been 


run 


wasted by 


A Novel Coaster 
CORRESPONDENT 


city 


they have 


writes 


smooth 


amount ¢ 


s the casing of the clock. At 
he can de- 
ata glance the length of time that 
blown off 


the equivalent 


during the 


f 
fire- 


the 


that 
asphalt 


Fire alarm operated by variation of 


temperature. 


streets and many hills adapted for coast- 
Recently the boys have produced, in 


ing. 


large numbers, 


home-made 


sisting of narrow boards about 


2 feet by 2 feet to 3 


of this 
extending 


the front 
|packing box 
which 


cured a bar 


up 
in| twelve inches, and on top of this is se- 


projects laterally 


feet, to the under 
side of which near each end are fixed one 
pair of the rollers from a roller skate. On 
bar is secured a 
about 


coasters 


when momentum is once acquired, the odd 
vehicle is stabilized so it will maintain its 
upright position just like a bicycle. Nat- 
urally the box obstructs the view of the 
roadway, and it is believed that the idea 
can be developed into a neat attractive 
device that can be cheaply produced and 
should prove a popular and profitable toy. 


An Automatic Fire Alarm 


T HE 
are arranged 


to close an electric circuit when a danger 
The 
objection to this form of alarm lies in the 
fact that it is liable to be operated where 


earliest automatic fire alarms 


virtually thermometers 


|ously high temperature was reached. 


there is no fire, as by an accumulation of 
badly ventilated 
again, it may fail to operate where there 
fire until the fire has gained consid- 
erable headway, merely because the tem- 
perature at the particular point where the 
automatic device is located may not hap- 
pen to rise to the point for which the de- 
vice was set. 


heat in some spot, or 


is a 


The apparatus shown in the 
accompanying drawing overcomes this dif 
ficulty. It 
circuit 
heat. 


operates to close an electric 


when there is a sudden rise of 
In other words, it is not the degree 
but the variation of temperature that af- 
fects the apparatus, provided the 
tion is sudden. The device consists of a 
which 


side of 


varia 





metallic chamber A, forms an air 
the this 
| there is a small pipe B, which serves as 
Stretched upper 
end of the air reservoir is a diaphragm (, 


reservoir. In reservoir 


an air vent. across the 
which carries a,stem D that bears against 
|the leaf spring E, forming 
lof the electric alarm circuit. 


terminal 
The 


one 


other 





be proportionately 


- 


leretoforé there has been no way 


of determining how much fuel is 


wasted in a given time in the oper 


ation of an engine, but an inventor 


has recently designed a device 


which keeps a record of the time 


during which the safety valve is 
blowing off The recording device 
ix kept locked so that it cannot be 
tampered with, and at the end of a 
run an inspector can unlock the de 
vice and determine the exact num 
ber of minutes during which the 
team was blowing off The ir 


ventor claims that from experiments 


so far made, by the use of his de 


vice, a waste of an average of over 


two tons of coal has been saved in 


a ten-ton run 


The device is attached to the cas 


ing of the safety vaive, as shown 
in the engraving It consists of a 
clock mechanism with two concen 


tric. graduated circles, one for the 
minute hand and one for the hour 
hand. The circle for the minute 


hand is not only divided into min 


utes, but it is also marked with the 


equivalent in the pounds of coal of 


the steam wasted during the corre 


sponding periods of time. Similarly 


the circle for the hour hand is 
marked off with the equivalent loss 
in tons of cou! 4 lever mounted on 
the device carries, at one end, 

brush which is adapted to engage 


mech 
the 


the escape-wheel of the clock 
broad 


other end rests on the perforated top 


anism, while a blade on 


of the safety valve casing When 
the vaive blows off, the steam hits 
this blade, drawing the brush out 
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terminal consists of the platinum- 
pointed screw F. Now in case of a 
1 sudden rise of temperature, the air 


in the chamber A is rapidly ex- 
panded so that it raises the terminal 
E into contact with the terminal F, 
the electric 


This may be a gong or an automatic 


closing alarm circuit. 


sprinkling device. In case of a 
gradual rise of temperature, the ex- 
panding air in the chamber A es- 
capes fast enough through the tube 
B to prevent flexing the diaphragm 
C. The apparatus is so 
the heat of the 
applied on the chamber A will cause 
the ring, and yet if the 
device be located above a_ kitchen 
the heat of the will 
not cause the alarm to be set off. 
However, if a piece of newspaper be 
set on fire on top of the range, the 
alarm will immediately be sounded. 


sensitive 


that hands when 


alarm to 


range, range 


Recent Improvements in 
Machine Tools—III 
HE. recent enormous activity in 
the automobile industry has 
given great 


rise to a demand for 


gears to be used on 
automobiles. There 
quently become a 
factories where there is a large out- 
put for this industry, for a means 


transmission 
has 
demand in 


conse 


great 


whereby square, hexagonal, octa- 
gonal or other polygonal holes may 
be cut in the gears, automatically, 
rapidly and with accuracy. 

A. H. Marsh of 


has patented a 


Jackson, Mich., 
recently machine 
which is adapted to cut such holes 
in gears, plates or other work. 

As seen in Fig. 1, the machine is 








of contact with the escape-wheel and 


permitting the clock mechanism to 


This machine has been designed to meet the great demand for turning out automobile 


a duplex one, the driving 
mechanism, including the cone pul- 


same 


run transmission gears quickly and cheaply. There is a great demand in factories for a ley 3, pinion 4 and gears 5, serving 
At the start of a run the instruc means whereby square, hexagonal, or other polygonal holes may be cut in the gears to operate the two shafts 6. The 
or sets the clock hand to 12 o'clock automatically, rapidly and with accuracy. (Continued on page 185.) 
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RECENTLY PATENTED INVENTIONS | 


columns are open to all patentees. ‘The | 
notices are inserted+ by special arrangement | 
with the inventors. Terms on application to the | 
Advertising Department of the Screnriric 
AMERICAN. 


These 





Pertaining to Apparel, 


FASTENER FOR BUTTONS AND OTHER 
ARTICLES.—O. D. BeLL, 217 Fenimore S8t., 
Brooklyn, N. Y. The present invention is a 
fastener of the friction or tension type, and | 


involves a cord having looped engagement with 


AULLTELTLOLEELEPLEE 





BUTTON FASTENER. 


fastened and disks for fric 
the ends of the cord. The 
device is especially intended for use in fasten 
ing buttons to garments made of fur any 
heavy fabric, to which it may applied with 
out sewing 
SWEATER 
CAMPE, care 
way. N. Y., 
collars, 


the articles to be 
tionally gripping 


or 


be 


OR LIKE 
of Hecht & 


GARMENT.—B. L.| 
Campe, Broad 
N. Y. With sweaters having soft 
as specified for the wearing of links 
engaging collar flaps, the links are liable to 
become disconnected from one or both collar 
flaps. and the has tendency to curl 
or creep upward, when ties are 
worn with the garment, they are usually four 
in-hands, or ties similar to these, and the 
knot of the tie frequently sags, putting a 
strain on the link, tending to pull the buttons 
of the links through the buttonholes. The in- 
vention overcomes all these drawbacks. 

COMB AND BARRETTE.—4J. A. BURLANDO, | 
3674 White Plains Ave., Williamsbridge, Bronx, | 
N. YY. This inventor provides a co-operating | 
comb and barrette, the latter being adapted to 
held on the comb after the comb has been 
positioned on the head. The of the co 
operating comb and barrette prevents loss of 
the barrette or the comb since the parts are 
held in engagement with each other, and also 
with the hair 





oe 


collar a 


and moreover, 


be 


use 


person's 


Electrical Devices, 
AND INDICATOR.—P. 
St.. Tampa, Fla In order to indi 
eate the direction in which a vehicle is about 
to turn, Mr. Ficcio has devised a sign or indi 
cator which attached to the rear of a 
operated mechanic 
slide bearing a 

direction the 


SIGN Ficero, 1015 


Franklin 


may be 
and which 
project into view, 
word showing 
about to take. 
sELL.—A. LUNGEN, 
140th and Exterior Sts., 
The object here to 
in respect to the cover or 
cover will more effectually ex 
and from the parts. 
hammer point closely 
wall through which 
opening in the wall 
larger than the | 
move an almost 
point during its 


vehicle re 
ally to 
legend 
vehicle 

ELECTRIC 
wards & Co., 
a 2 
struct the parts 
casing that the 
clude dust, dirt 
By pivoting the 
adjacent the casing 
the hammer extends, 
may 
hammer, 
negligible 
oscillation. 


may 
a 
or the 
is 
care of Ed 
Bronx, 
con 


is so 


insects 
at a 
side 
the 
slightly 
hammer will 
at this 


made only 
as the 


distance 


be 


Of General Luterest, 

FOUNTAIN BRUSH.—R. VerRBEKE, Tryon, 
N. C. The object is to provide a rotary 
brush with cups or buckets at its sides, which 
is mounted for rotating on a bracket having a 
clamp by nozzle of a standard hose 
may be to the bracket for directing 
water against the cups or buckets to rotate 
the brush, these being so proportioned that the 
water will be directed by the cups or buckets 


here 


which a 


secured 





FOUNTAIN 


BRUSH, 


to the 
will 


brush. that the force of the water 
not only rotate the brush, but the water 


sO 


it is 


same that the sword and the firearm 
used independently, and that the end 
sword and one end of the guard may 
}as sights for the firearm. 


| BRUSH.— 


may be 
of the 


be used 


G. CARLING, -133 W. 64th St., 
| Manhattan, “1 Y., N. Y. This brush is pro 
vided with bristles for scrubbing and clean 


ing the hands and nails, and is also provided 
| With a scraper whereby oil and grease may be 


| effectually removed and thus permit effective 
operation of the bristles in thoroughly cleans 
ing the skin and nails of the hand. 

TICKET HOLDER.—H. P. Ipsen, 1436 
| Crotona Park, E. Bronx, N. Y.. N. ¥. This 
|invention relates to ticket holders, and has 
for an object to provide a simple, inexpensive 


and efficient device which will 
tickets for protecting the same, 


the 
but which may 


inclose 





be readily ejected, one ticket at a time, when- 
ever desired. 

SECTIONAL DAM AND FLUME.—C. E. 
| HOLMES, 370 River Front, Beaumont, Tex. | 


This invention provides a dam and flume more M 


especially designed for use in brooks and other 
small water-ways for damming the 
for conducting it by the flume 
other motor, and arranged to permit 
veniently placing the dam in position 
water-way and to support the flume. 


water and 


con 


the 


of 


in 


Hardware and Tools, 


CLAMP.—C. F. SMitH and J. Ropertson, 
Dutchess Junction. N. Y. The several objects 
of this invention are attained by disposing 
two ratchet bars one above the other with a 
pinion connection between the two bars, to 
automatically hold the same in position, and 
pivot to one of the bars a lever having a 





CLAMP. 


ratchet thereon adapted to fit one 
upon the other, to be held by the first-men- 
tioned ratchet. The invention further dis- 
poses on the hook ends of each of the bars a 
removable facing plate to change the chain 
clamp into a carpenter's clamp. 
PARALLEL PROTRACTOR.—C. P. 
eare of U. S. Surveyor General's Office, 
Nev. This invention furnishes improved 
means whereby any angle may quickly and 
accurately found. It permits protractor 


EAGER, 
Reno, 


the 











a) 





PARALLEL PROTRACTOR. 

to be adjusted for forming parallel extensions 
whereby lines may drawn times 
the length of the protractor while remaining 
in its original position. It engages the board 
or paper on which the device mounted, 
sociated with movable means and a 
indicator whereby the device may be swung 
around a given point and caused to occupy any 


be several 


is as 


desired angle to its original position, such 

angle being disclosed on the indicator. 
KEYLESS LOCK.—S. Brown, 3122 W. 

North Ave., Chicago, Ill. The lock is adapt 


able to a door or gate of an office railing where 
desirable to have means for readily 
opening the gate without the necessity of in- 


some 








KEYLESS LOCK, 


serting a key or working a combination. The 
lock has a series of finger keys so arranged 
that by grasping them in a certain way, the 
bolt will be actuated, but grasping them in 


any other way, will lock the bolt and prevent 


its actuation. 





will be rotated by the cups or buckets to the! 
brush to continue to supply the brush with | 
fresh water. 

COMBINED FIREARM AND SWORD.—J. | 
CIHUCKI, 312 So. Main St., Shenandoah, Pa. | 
This invention provides an instrument having | 
co-acting members which may used sirhul- 
taneously or independently for offensive and 
warfare. It also provides a structure 
on the grip of a sword and so arranges the 


be 


defensive 


jas a 
|}one of a pair of these combined safety razors 


KALINA, care of 
a. te BOS 


SAFETY 
Midget Mfg. 


RAZOR.—-L 


Co., 178 Center St., 


|This razor is adapted to be constructed of a 


size to permit the use of the same as a cuff 
button, and while the device may be described 
more particularly with relation to its function 
safety razor, it is to be understood that 


and cuff buttons may be made of a size and 
material adapted to be carried in the cuff, the 


of the bars | 


| vention provides a jeint to permit of the firm 


to a turbine or! particularly advantageous in the case of stove- 


} 


os 
| simple 





| So. 
measuring | 


| bearing 





other member of the pair being made to simu 
late the cuff button constructed as a razor. 


COMBINATION DENTAL AND SURGICAL 
TOOL.—H. A. Parr, 500 Fifth Ave., Manbat- 
tan, N. Y¥., N. Y. This improvement provides 
a tool more especially designed for cutting 


superfluous flesh, such, for instance, as grows 
over the wisdom tooth or other part in the 
mouth, and for readily slitting or cutting cap 
crowns preparatory to removing the same. 

BEVELED DRILL SOCKET.—A. J. Boons, 
care of E. L. Duden, 165 Broadway, New York, 
N. Y. The invention provides an improved 
structure designed to receive the shanks of 
drills regardless of whether or not the same 
have tangs associated therewith. A further 
provision is that of a tapering socket formed 
square or irregular in cross-section for receiv- 
ing a correspondingly shaped shank. 


Household Utilities, 

STOVEPIPE JOINT.—C. B. Sister and J. 

DeAVENrORT, Timberville, Miss. The in- 
coupling of the pipe sections which will be 
pipes running horizontally, the joint in such 
a case serving to make a self-supporting con- 
nection between the pipe sections that will pre- 
vent sagging or accidental disconnection of the 
sections. 





APPARATUS FOR «ROLLING TOWELS, 
NAPKINS, AND THE LIKE.—P. G. Merritt, 
1931 Berlin St., New Orleans, La. The pur- | 
pose here to produce rolls containing a | 
plurality of separate towels or napkins so con- 
structed that they may be delivered or dis- 
pensed one at a time, so that the withdrawal | 
of will result in the partial withdrawal | 
of the next adjacent one in the roll, leaving a | 
free end projecting from the dispenser. 


is 


one 


Prime Movers and Their Accessories, 

ENGINE FEED WATER REGULATOR.—90. 
C. Moore, Morrow, Ohio. The present inven- 
tion is related with patents filed by Mr. Moore | 
Serial No. 599,175 and Serial No. | 
599,176, respectively. The invention provides 
and efficient means for regulating the 
length of stroke of a reciprocating pump con- 
nected with the water supply to conform with 
the working conditions of engine boilers, and 
friction of the moving parts in the regulating 
mechanism is eliminated. 

INTERNAL COMBUSTION ENGINE.—L. E. 
WoopseNnp, care of Western Ice Machine Co., 
128 W. 2nd St. South, Salt Lake City, Utah. 
This invention is adapted to use distillate and 
crude oil in obtaining power; and it more par 
ticularly relates to an improved firing head. 
An object is to provide an engine with an im 
proved firing head, which will vaporize and 
ignite crude oil or distillate, in a simple and 
efficient manner, without danger of clogging. 

CRANKING DEVICE.—R. D. CLemson, Mid- 
dletown, N. Y. This device is arranged to 
utilize the power of a wound-up spring of a 
spring motor to do the cranking, to cause 
the engine after being started to wind up the 
spring of the motor and to automatically dis- 
connect the cranking device from the engine 
shaft to permit the engine to run free of the 
and to have said device ready 
the engine when desired. 


cranking device 
for restarting 


Rallways and Their Accessories. 
TRIPLE VALVE.—E. K. Hvutcntison, 1705 
Ist St., San Jose, Cal. This invention pro- 
vides a triple valve with means to retard the 
release of the brakes, and the filling of the 
auxiliary reservoirs at the front of long trains, 
so that on the rear cars the brakes will in all 
released and the reservoirs will be 
recharged on or before the brakes are released 
and the reservoirs are recharged at the front 
of the train. 

METALLIC RAILROAD TIE.—H. Boyp, 
care of Thomas Iron Co., Hokendauqua, Pa. Mr. 
Boyd's invention has for its object the pro- 
vision of a simple economical tie made of 


cases be 


TN y 
HA 


METALLIC RAILROAD-TIE. 


pi 








metal and having a maximum of strength for 
the material used. The construction is such 
as to provide special strength at the seat of 
the rail, and a fastening device is provided 
which permits of applying or releasing the rail 
quickly and of locking the rail firmly to the tie. 
RAIL ANCHOR.—J. W. Ewnnicnt, 862 
Tchoupitoulas St.. New Orleans, La. The in- 
vention relates to a means for securing railway 
rails in place and particularly to securing rails 
from creeping and lateral displacement. This 
result is obtained by providing a baseplate 
with an overlying flange, between which and 
the base of the rail a wedge is driven. 
RAILROAD TIE.—C. Yeapicke, care of F. 
J. & J. T. Burns, Suite 7, Trust Bank Bldg., 
Kankakee, Ill. The invention provides an im 
proved cross tie for railroad rails which is 





made of metal and for this reasen has 
qualities of strength and endurance. 
ject of this invention is te improve the 
and design of metallic ties so as to cheapen 
their construction and make them more stable 
and efficient in use. 


superior 
The 


form 


Pertaining te Hecreation, 


POOL AND BILLIARD TABLE.—-G. 
pe WaTeR, care of Walliie 
New York, 


S. VAN 
Dorr Co., 16 Reade 


St., N. Y. This invention relates 
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POOL AND BILLIARD TABLE. 


generally to pool and billiard tabies and more 
particularly is directed to an impreved cush 
ion construction adapted to occupy different 
positions whereby the same table is convert 
ible into a pool or billiard table. The prin 


| cipal object is to provide a cushion for use 


with pool or billiard tables, the said cushion 
being removably held in position, the improve 
ment residing in the shape of the cushion 
whereby it may occupy different positions to 
close the pockets or leave them open, thereby 
providing either a pool or a billiard table 
The illustration is a top pian view which pic 
tures the cushions in position to form a pool 
table. 


Pertaining to Vehicics, 


SPRING WHEEL.—V. EB. Lane, 288 Park 
St.. Detroit, Mich. This invention relates to 
resilient wheels which are commonly employed 
on pleasure and commercial vehicies, and 
among the objects aimed at In the present 
improvement, is to construct @ wheel neat 
appearance, compact and practically dustproof 
with respect to movable parts. 

TRACE HITCH.—T. J. Jownsoy, Box 36, 
Allentown, Pa., and J. C. Lucas, Allentown, 
Pa. This invention provides a device adjust 
able to accommodate traces of various thick 
nesses; to increase the range of adjustment of 
the length of the traces; and to facilitate the 
operation of fastening the traces in operative 
position. 


ir 
im 


VEHICLE SWING.—O. Zimmerman, 6815 
South Park Ave., Los Angeles, Cal. The object 
of the inventor is to provide a mechanical 


swing arranged to provide an exhilarating exer 
cise and considerable amusement te young and 
old using the swing, to insure safety in the 








VEHICLE SWING. 


use of the vehicle swing and to guard against 
a tendency of producing dizziness of the 
For the purpose named, use is made of a sus 
pended link pivotally supporting at its lower 
end a supporting frame provided at one end 
with wheels and seats, the wheels being adapt- 
ed to travel on the ground, the floor, or 
rails or other suitable support. 


user. 


on 





Nore.—Copies of any of these patents will 
be furnished by the Scientiric AMeRicaNn for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed cf mechanical, 
electrical and chemical experts, thorovghly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge re- 
quired therefor. 

We are prepared to render opinions as to 


validity or infringement of patents, or with 
regard to conflicts arising in trade-mark and 
unfair competition matters 

We also have associates throughout the 


world, who assist in the prosecution of patent 
and trade-mark applications filed in al! coun 
tries foreign to the United States 


Muww & Co., 
Patent Attorneys, 
361 Broadway, 
New York, N. ¥ 
Branch Office : 
625 F Street, N. W., 
Washington, D. C. 
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G. V. Electric Trucks | 


Below we illustrate a 3'/-ton G. V. Truck in the service of the 
Metropolitan E.ngineering Company, Brooklyn, New York. This 
truck has a rated mileage of 40 miles per charge, but that is not 
maximum, and as it Is provided with an underslung battery, the 


With Underslung Battery | 
| 
| 


rated mileage can easily be doubled 





A. fresh battery can be substituted by the anderslung method in from 5 to 10 
The truck is driven over a pit, the old battery dropped and the new one 
Several prominent firms, amcng 


minutes 
lifted into place, usually by hydraulic power 
them a department store. a wholesale provision house, not to mention numerous 


Central Stations, are using the underslung battery with unqualified success. 


Before you buy Motor Trucks, consult the world’s largest manutac- 
turer of Electric Trucks. One with a product standardized five 
years ago, one with ample resources and an engineering Corps which 
can meet yours on its own level. 


Six capacities, 750 Ibs. to 5-tons. Catalogue 101 and compara- 





tive cost hgures on request. 


GENERAL VEHICLE CoO., Inc. 


General Office and Factory 


Long Island City, New York 


New York Chicago Boston Philadelphia 











Sure--Simple--Saving 
is this Unique Oiling System 


( nil BC heaper than parts conditions; but as an added precaubon, separate leads conduct 
il cirectly to the cylinders 
engneers have devised an in 


whereby oil is positively fed to 


So the Hupmobile 
So the | supmModi So much for eff. ciency Now we come to economy 
yenious system | 
genious sysxem, The flywheel casts some oil into the transmission gear case, and 





every part and point where it is needed the transmission gears splash it through a pocket and tube to 
7 } the universal joint 
The Hupmobile system, th torce-leed, escapes 
\ S ’ . Thus but one kind of lubricant, instead of three, is required for 
the complication of the pump, because the moto motor, transmission and universa 





} 

and the uncertainty The oil returns to the crankcase basin, to be circulated again; 
but the passage of sediment or grit 
is prevented by filtering screens, 
and the flywheel is surrounded by 
a pan, with perforations so high 
that sediment cannot be drawn 
The flywheel, running in oil, ars 


flywheel supphes the | 

ot the splash, because tube 
and ducts of ample size carry eo 
the oil to bearings, gears and ) 


moving surtaces 


regulator connected with the 
throttle controls the oil, so that the 
Proper quantity ts automatic ally used at all motor speeds 


throws the oil up ito a COT 

per tube, which carries it to the regulator and 

Engineering ingenuity has not devised a system of lubrication 
more simple or efheient or economical; yet this is the system of 
the $975 Hupmobile 


distributing points 
The cil is 


by three tubes; and by ducts drilled in the crank 


onducted to the main crankshaft bearing 


This detail is typical of the high-class construction found through 


haft itself, to the crankpin bearings ut (he Hupmobile 
Spray from these. as the shaft revolves, lubricates ‘és another bit of design that justifies our belief that the Hup 
the camshaft, and the cylinders under ordinary mobile is, in its class, the best car in the world. 


Say HUPP MOTOR CAR CO. 


1233 Milwaukee Avenue 
DETROIT, MICH. 





$975 £.0.b. Detroit 
$1075 Lob. Detroit 


32” Readster, fully equipped, 
“32” Delivery, fully equipped, 





Hupmobile “"32’" Touring Car, fully equipped, $975 


The Motor-driven Commercial Vehicle 





This department is devoted to the interests of present and prospective own- 


ers of motor trucks and delivery wagons The Editor will endeavor to answer 


anu questions relating to mechanical 


commercial motor vehicles 


features, operation and management of 





Where the Motor Bus Beats the 
Trolley 
By J. R. Eustis 
7 HILE the United States leads the 
WV world in the use of motor trucks, 
having more in service than any other 


the motor omnibus, in which England, 
France and Germany lead this country by 
a wide margin It is hard, in fact, for 
us to really appreciate the extent of the 
motor “bus service now provided in the 
cities of London, Berlin, and Paris 

The largest company operating in Lon 
don, for example, now has over 1,500 mo 
tor omnibuses in service This is the 
London General Omnibus Company, and 
its installation of motor vehicles is the 
largest in the world This company fo 
merly owned 18,000 horses and over 2,000 
horse-drawn ‘buses, but these have now 
been entirely discarded 
This company carriea in the past year 


>= 


216,300,000 passengers, or only about 25 
per cent less than the 287,199,629 pas 


York sub- 
way during the year ending last Decem- 


sengers who rode in the New 


ber. The lack of a comprehensive system 
of surface electric cars in London, of 
course favors the use of motor omnibuses 

That the motor omnibus‘has decided 
advantages over the street car, and will 
largely displace the latter, is indicated by 
figures now available for both the Lon 
don County Council and the London Gen 
The former, op- 
$90,000,000 


eral Omnibus Company 


erating tram lines under a 
capitalization, obtains a route mileage per 
ear of 189 miles per day, while the latter, 
with $11,230,000 capital, gets 170 miles 
per day For February of this year the 
‘bus companies’ business showed an in 
crease over the corresponding period of 
1911 of 21 per cent, while the tram lines 
gained only 6 per cent. The motor omni 
therefore, not only 
more popular with the traveling public, 


but evidently 


buses are, proving 


return larger dividends 


|What Motor Trucks Have Saved 


for a Brewer 


By Jean E. Blaise, General Superintendent 
of the Peter Doelger Brewing Co. 


W E have sold every horse we owned: 
we let the last one go May 2nd, 1912. 
Now even our ashes are disposed of by 
means of a motor truck 

We bought our first 5-ton electric truck 
in 1904, merely as an experiment. We did 
not buy again until 1909, when we bought 
three. A few were purchased in 1910, and 
by the end of that year we became satis 
tied that with the improvements in truck 
design, and our better knowledge of scien 
tifically routing out deliveries, the motor 
truck was a paying business proposition. 
Accordingly, in 1911 we bought 35, the 
majority of them all 5-tons capacity, and 
this year we have already purchased 20 
more, giving us about 60 electrics alto 
gether. Then, of course, we have 1S gaso 
line trucks for our extra long hauls 

We sold our first horse in the fall of 
110, and sold more and more as the 
trucks came into service. We have sold 
176 altogether as a direct result of in 
stalling motor trucks, and I know it has 
been a wise thing for us to do. We had 
the best horses and wagons that money 
could buy, and good capable drivers who 
were with us for long periods, but the 
thing for the 


motor truck is the only 


up-to-date brewer. At least for the one 


who realizes that money saved in distri 


| bution is as important as that saved in 


32” 6-pass. Touring Car, fully eq., $1175 £0.b. Detrot | 


“20” H. P. Runabout, fully equipped, $750 f.0.b. Detroit | the brewery. 


production. We have reduced the cost of 
delivering beer in Greater New York from 
35 cents per barrel to 15 cents per barrel, 


and this within from 8S to 10 miles from 


Our whole -delivery system | 


has been revolutionized, and in place of 
immense stables, we have a fine garage, 
which has saved us indirectly, half a mil- 
lion dollars in real estate alone. 

We had a stable 200 feet wide fronting 
m East Fifty-fifth Street, and back of it 


} three wagon yards and some other build- 
two countries combined, there is one type, ! 


ings, used just for our horse equipment. 
We tore down half of the stable, convert- 
ing the rest of it to other uses, and built 
on the ground so released a big bottling 
plant. In oue of the wagon yards we built 
i garage for our trucks, S5S by 100 feet, 
and this is all the ground necessary to 
house 100 trucks, because we only need 
five stories even for that. The long and 
short of it was. we were wasting about 
twenty-eight city lots worth from $15,000 
to $20,000 each. And that isn’t all the 
money we saved. In addition, the saving 
of from 1S cents to 20 cents per barrel on 
beer delivered, plus the saving on drivers, 
foots up to between $60,000 and $75,000 
per year. 

We haven't completed nearly all our 
plans yet Inside of another year, we 
shall establish four depots in Greater New 
York, delivering the beer from the brew 
ery to the depot with heavy trucks and 
distributing it from these centers with 
lighter power vehicles. By this method, 
we expect to operate electric trucks exclu 
sively, as we believe electricity is going 
to supplant other forms of power in the 
industrial world. Year by year we drive 
more machinery and appliances in our 
brewery with electricity, and there gare 


good reasons for doing this. Things 
reached a point where it cost us 96 cents 
per day to feed and-care for each horse in 
our service. We knew we had to find a 
solution for that expense or go out of 
business and that principle applies to 
other things as well. Two men with sal 
iries aggregating S3S per week, care for 
all our motor trucks, so you see the differ- 


ence, 


Cost of Gasoline Truck Service 


lo the Editor of the ScreENTIFIC AMERICAN : 

In the ScleNTIFIC AMERICAN of January 
Isth, we note with considerable interest 
the article by Mr. H. W. 
Motor Trucks Compared.” 


Perry entitled 
Teams and 
We beg to take exception to the figures he 
gives, as he assumes that full loads are 
always hauled both ways, which is very 
rarely the case. It is very seldom that 
full loads are carried half the distance 
the truck travels. 

realize that if the 
truck starts out withea load of merchan 


You can readily 
dise and begins making deliveries, by the 
time it reaches its farthest point it will 
” empty and will return in that condi 
tion. With 
often carried to destination and then the 


contractors full loads are 


truck returns empty. With breweries and 
allied industries full loads are often taken 
to one point and a load of “empties” 
brought back, and these are the people 
that generally have the greatest ton 
mileage 

So you will+see from this that it is not 
possible to figure out ton mileage unless 
This 
term is often used, and very seldom is 


the exact conditions are known. 
it used correctly. We consider the cost 
per mile a much more reliable figure. 

We also “Cost Estimates of 
Horse and Motor Trucks” by Mr. John 
Ritchie, Jr. 


notice 


Our experience is only with 
a 5-ton gasoline truck, but the writer's 
experience’ has been with all the different 
sized machines from 2 tons to 10 tons 
invariably found 
that a gasoline truck is much cheaper to 
operate at, say, over 24 miles a day, than 
is the electric of similar capacity work- 


capacity, and he has 


ing under the same conditions. 
Mr. Ritchie refers to the tests made by 
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PATENT ATTORNEYS 





OVER 65 YEARS’ 
EXPERIENCE 






Trave Marks 
DESIGNS 
CopyvricuHTs &c. 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 
of an invention will be readily given to any inventor 
furnishing us with a mode! or sketch and a brief de- 
scription of the device in question. All communications 
are strictly confidential. Our Hand-Book on Pavents 


n request 









will be sent free 


the Oldest agency for securing patents; it 
was established over sixty-five years ago. 


Ours is 


are described without 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


All patents secured through us 








Branch Office, 625 F St., Washington, D.C. 













to pay must fully protect 
Mason, Fenwick & Lawrence, Est 
612k St., Washington, D.C phe Nev w York 

Send for New Helpful Pian for Inventors 








Classified Seleattoinasnin 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


FREE SAMPLE goes with the first letter. Some- 
thing new Every firm wants it. Orders from $1.00 
to $100.00 Nice pleasant business. Big demand 
everywhere. Write for free sample. Metallic Mfg. 
Co., 438 N. Clark, Chicago. 


BUSINESS OPPORTUNITIES 


I WILL SELL al! or one-half interest in a fruit 
cutter, pitter and spreader, also machine for making 
and distributing fertilizer, fully demonstrated and 
patented. Address G. W. Allen, Selma, Cal 


FOR SALE 


VEHICLE SWING, combining swings and coasters, 
Portable and foldable for in and out-door use at 
homes, kindergarten, playgrounds and public parks. 
Great favorite with children. Mfg. price, $2 and $3. 
Zimmermann, 6815 Southpark Ave., Los Angeles 


PATENTS 


RAILROAD MEN ATTENTION.— Patent on 
one of the best Moveable Car Buffers for sale, No. 
1,022,263. Illustrated circular on application Ad- 
dress’ Ph Greffin, Waverly, lowa, or H. G. Green, 


105 W. Monroe St., Chicago. 
MORSE, MEYER & BERWIN, Inc., Patent 
Brokers. Inventors having for sale devices of practi- 


cal use and commercial value are invited to submit 
them to us, no advance payment required. 309 
Broadway, New York City. 


WANTED 


LOCAL REPRESENTATIVE WANTED. Splen- 
did income assured right man to act as our repre- 
sentative 
by mail. Former experience 
require is honesty, ability, 
ness to learn a lucrative business. No soliciting 
or traveling. This is an exceptional opportunity 
for a man in your section to get into a big paying 
business without capital and become independent 
for life. Write t once for full particulars. National 
Co-Operative Realty Company H-378 Marden 
Building, Washington, D. C. 


unnecessary. All we 
ambition and willing- 


ONE PERSON WANTED each locality as agent 
Oil Mops, Self-Wringing Mops (5 
$5.00 to $10.00 daily to 
1207 Grand Avenue, 


for complete line 
styles Fibre Brooms 
workers. Hilker Mop Company, 
Chicago 





| Trade Marks 


Trade Names 


} 
I} 

| Do you use a Trade Mark? 
| 


Do you own the Trade 
| Marks you use ? 


i] You should read this booklet 
} to obtain a definite and clear 
| conception of Trade Mark 
| rights 
| \ TRADE MARKis 
a most valuable busi- 
ness asset. It will pay you 
| to know how such marks are made valuable and 
|| why and how they are protected. The registra- 
tion of, trade marks is explained in this booklet 


— 


Massachusetts Institute of Tech- 
We have the Bulletin No. 2 giv- 
and averaging the figures 


the 
nology. 


ing these tests, 


they give in reference to five-ton trucks, 
and using the cost for current given us 
by the New York Edison Company, and 


the cost for insurance rates, 
the following table: 


we compiled 





Costs to be Considered in the Operation 
of a Pierce-Arrow Five-ton Truck. 


Fixed charges 
mined by each 
all the 
changed or left out 
The operating charges are 
| servative; if truck receives the 
it deserves they will be 


so should be deter 
following list | 
of which | 


vary and 
owner, but the 
includes necessary 


items, some 


may be 


accurate and con-| 
consideration 
much less 





COST OF TRUCK COMPLETE WITH $300 Bopy- 
$4,800. 
| 
pupetest @ OF osc cscésicnetuivs $288.00 | 
| Insurance, Fire @ 24% ........ 108.00 | 
($394) Liability $5,000 one person, | 


$10,000 one 122.00 


48.80 


accident 


Property damage $1,000 








Collision 22/5% ($25 deduct | 
} Sie COVEPABE) 22060. cscs: 115.20 
Garage @ $25 a month .......... 300.00 | 
Driver @ $ OB WOR ccsccsosees 1,092.00 | 
Helper @ $12 a week ...c..cceee 


624.00 


- | 
Fixed charges per year $2,698.00 


Fixed charges per day (1/300 
year) 9.00 | 
Per Mile. 
Tires (8,000 miles guaranteed for 
$489) $0.0611 


Gasoline (4% 0.0377 
Lubrication 


gal. @ 606.) 


miles per gal. @ lic.) 
(Motor 250 miles per 
(transmission, 5,000 
M.P.G. @ 65c.), (rear axle, 
niles to 344% gal. @65c.) 


and overhaul 


5.000 
$0.00380 
(maintained and 





| 150,000 miles 


|} multiplying the 


Repairs 

overhauled every 15,000 miles for 
R375 0.0250 
good for at least 


and deducting cost of 


Depreciation (truck 


tires) 0.0287 


Operating cost per mile $0.1555 
doing any work, add 
product obtained by 


miles run per day, by the 


To find the cost for 


the fixed charges to the 


cost per mile 


From this table you will see that it 
cost 6814 cents per mile to run a five-ton 
electric truck 24 miles a day, and from 
the second table giving the cost for oper- 
jating a five-ton Pierce-Arrow truck, you | 


after le arning our business thoroughly | 


Garage @ $20 








which gives a thoroughly comprehensive idea of 
the requirements for registration. The elements 
| of a good trade mark are fully discussed and many tests to 
|| determine the requisites of a desirable trade mark are given. 
| List of Chapters 


Chapter I—The Trade Mark as a Business Asset. Chap- 
—The Federal Trade Mark Law. 





ter [I- (Classihcation of 


Merchandise) . Chapter =~ ewe of the Require- 
ments of R, ration. Chapter 1V—The Elements of a 
Good Trade Mark. Chapter V—Trade Mark Saetiee. 


Chapter VI—Practical Information which should be fur- 
nished the Trade Mark Attorney. 


The booklet is printed in two colors and is illustrated 
by fifty engravings. 


Send 25 cents today for a copy 
MUNN & CO., Solicitors of Patents 


| Branch Office 361 BROADWAY 
Washington, D. C, NEW YORK 








a = 


| Kepairs, 
| Lubrication 


lable for 


will find that it costs 531% cents per mile| 


with our machine to run the same dis- 


tance. 


Cost of Operating a Five-ton Electric 
Truck 

investigations made by the Elec 

Department of the Massa 

Several five 


based on 
trical Engineering 
chusetts Institute of Technology 

ton electric trucks were carefully 
them over a year, and results recorded in their 
| report dated October, 1912. The insurance and 
current New York city 


watched by 


prices are rates. 


COMPLETE WITH $300 BoDY.— 


$4,006, 


COST OF TRUCK 


$240.00 
400.00 


Interest @ 6% 

Depreciation @ 10% 
(all four 371.00 
240.00 
936.00 
24.00 
260.00 


kinds) 
a month 
Driver @ $18 a week 
Helper @ $12 a week 
Sundries 


Insurance 





Fixed charges per year $3,071.00 


charges per day (1/300 





Fixed 
10.23 


year) 


Per Mile 

Tires P $0.978 
Current @ 4c. K. W. H., 40 
necessary for one charge for 


Battery 


K.W.H 
30 miles 0.0533 
renewals 0.0528 
overhaul 0.0378 


O.O138 


and painting 


Operating cost per mile $0.2547 


of data 
the electric | 


There is a great searcity avail-| 


others than those in 


vehicle manufacturing business, showing 


lwhat it costs to operate such machines, 
as it is generally assumed that the elec- 
tric truck costs much less than does the 


| gasoline truck. 
| ufacturers 


| 


vehicle man- 
the 
now is, are 
the true figures, so 


The electric 

seem to be willing to let 

stand as it and we 

to get 
more accurate comparisons can be made. 
Rosert C. Ret, 

Harrolds Motor Car Company. 


matter 
doing our best 


“Comparing the Incomparable” 
To the Editor of the SclenTIFIC AMERICAN : 
I have been interested deeply in the 








No-Rim-Cut Tires —10% Oversize | 











The Tale They Told 


Here is a tale told by Goodyear tires to 250,000 users. 


Told nearly two million times. 


It sold last year 918,687 Goodyear tires. 
the largest-selling tires in the world. 
And these same tires will this year tell it to hundreds of 


thousands of new users. 


This Tale 

Rim-Cutting is simply impossible 
with a No-Rim-Cut tire. 

With old-type tires, 
ruins about 23 per cent. 

No-Rim-Cut tires—our patent type 
—are 10 per cent over the rated size. 
And that, on the average, adds 25 
per cent to the tire mileage. 

These two features together save 
motor car owners a million dollars 
monthly. 


rate. 
strains aredistributed the same 
smooth-tread tires. 


rim-cutting 


The -Goodyear Non - Skid is a 
double-thick tread, made of very 
tough rubber. 

It is so thick that the blocks are 
cut very deep. So tough that the 
blocks are immensely enduring. 

They grasp the road surface with 
a bull-dog grip. 


do 


lio 


the longest-lived non-skid. 


Now let these tires tell their tale to 
you—tell it by mileage figures 
it by lower tire bills. 


you can’t dispute. 
the long run, save you hundreds of 


come to Goodyear tires 


Write for the Goodyear Tire Book— 
14th-year edition. 
facts you should know. 


It has made them 


And these projections aren’t sepa- 
They meet at the base, so the 
as with 


So this is by far the most efficient, 


Listen To It 


tell 


They will tell it in a way which 
And it will, in 


llars. 
The evidence is 
n men.who heard this tale 


A quarter-mil- 
have 


it tells scores of 














(joo 


DSYEAR 
No-Rim-Cut Tires 


With or Without 
Non-Skid Treads 











THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 


More Service Stations Than Any Other Tire 


Branches and Agencies in 103 Principal Cities 
We Make All Kinds of Rubber Tires, Tire 
Main Canadian Office, Toronto, Ont. (958) 


Accessories and Repair Outfits 
Canadian Factory, Bowmanville, Ont. 




















pe Time— | 
Prevents 
Errors 

















ADDS 
MULTIPLIES 


machine does the rest. 


extending and check 


for copy of “Rapid Mechanical Calculation.” 


FELT & TARRANT MFG CO,, 1708 N. 


For Rapid Adding and Figuring 


The Comptometer is to the bookkeeper, bill clerk or accountant what 

the typewriter is to the correspondent—an economic necessity. 
Time spent on figure work that a machine will de quicker, 

easier and more acturately is needless waste of menta! energy. 


Wonderfully rapid and accurate on addition—anyone with a little 
practice can do two hours’ work in one. Simply press the keys—the 


Being exclusively key operated— no lever to pull — it makes swift work of 
ing bills, inventories—handles fractions and chain discounts 
as easily as whole numbers; prorates costs, figures percentages, etc. 


Why not let us send you a Comptometer on trial—no expense, no obligation. 


DIVIDES 
SUBTRACTS 


Write us now, Ask 


PAULINA ST., CHICAGO, ILL. 

















articles upon motor trucking which ap- 


















nati office 
what had been 
pondence. 
adjoining builc 
scraper of the Ll 
tible effects of 
The offices 


of the flames, 


**On openit 
tents to be in perfect conditiou,’’ said Mr. Core 
was a mass of charred furniture and wreckage. 


Thus is added to the long list of SAFE-CA 
one more notable victory over fire. 


Write today for interesting reports of fire tests in which T! 


Dept. Y-2 


Agencies im most cities. 
in your telephone directory address the 


gone up in smoke 


HESE were the words of the manager of the Cincin- 


The night before, 


Tue SAFE- CABINET 


The SAFE-CABINET 
the regrets. of the morning after by providing protection the night before. 


e SAFE-CABINET has 
demonstrated its supremacy among fire-resisting dev 


THE SAFE-CABINET COMPANY Marietta, Ohio 
If you do not fi 





of the Cambria Steel Company, as he viewed 
the files of his business records and corres- 
a great fire, originating in an 











ding, had swept through ¢} -proot sky 
JnionT rust Company, devouring the combuss | 
ascore of firms having offices in the bu:ldimg. | 


of the Cordes Company were in the path 


but they kept their valuable 


papers m 


ig my SAFE-CABINET I fe 
les, although his office 


sund the co 


BINET 


aehievements 
eliminates 


ces 


nd us listed 
home office. 
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| This Trademark Means 
Cheaper Power 
| 
| 


™“ 


Horse-Power has been abolished in factories for 100 
years; but it still remains almost universally on 
FARMS. 

Until very recently, there was no cheap, portable power suitable 
for farm labor. 

There was only the Horse—the costly, weak, inefficient Horse, 
whoate ten times his own weight in food every year. 

But now, instead of the Horse, we have the 


PURELY 








OQYyPun 


The Runiely factories make many labor-saving machines. They 
make machines that plow and haul and saw and thresh and hull 
and shred and bale, etc. 

And all the Rumely Machines, 51 varieties, made in 5 factories, 








are designed to accomplish one great purpose—to equip the farms 
of the world with MORE AND CHEAPER POWER. 


If you own a farm, or are interested in farming, be a 
leader toward better methods and send for a Rumely 
Catalog and other information on power-farming. 


| RUMELY PRODUCTS Co. 
Power-Farming Machinery 
LA PORTE, IND. 


I Wetee today for details | 











| titled * 


|the “possible” 
























New Illustrated 





_ |SKODAK” 


Is our Registered 

and common-law 

Trade-Mark and | 

cannot be right- Sineas tooo das & den Shee & 
must yield you a fixed, known income, 


es you should have this Booklet. 
fully applied ex | q Every investor will find it interesting 
—some more than others. The con- 
servative investor particularly will be 
interested in this Company's 


our manufacture. | 
| If a dealer tries to sell | 6% 
you, under the Kodak | GOLD MORTGAGE 
| BONDS 


Denominations: $:00, $500, $1000 





Booklet Ready 


Write for it to-day 





@ Sending for this Booklet will not 
place you under the slightest obliga- 
tion, but it may be worth a good deal 
of money to you. 

@ If you have $100, $500 or $1000 





cept to goods of | 





name, a camera or 


films, or other goods 


not of our manufac- | Protected by Trust Mortgage 


Interest Payable Semi-Annually 


Thoroughly secured by the actual 
ownership of millions of dollars’ worth 
cf high-class, improved, income-pro- 
ducing city pro — located on 
Manhattan | . New York City, 
the most valuable and most produc- 
tive area of its size in the world. 


@ Be sure to ask for Booklet 23 


NEW YORK REAL ESTATE 
SECURITY CO. 


ture, you can be sure 





that he has an inferior 
that he is try- 
ing to market on the 





article 





Kodak reputation. 


it isn’t a Kodak, 


Assets over $14,000,000 
Capital Stock $3,950,000 


EASTMAN KODAK CO., 
ROCHESTER, N. Y 





New York 


If it isn’t an Eastman, 
||| 42 Broadway 


, The Kedah City. 














three types of vehicles in a 


tions 
superior. 
other types might be superior; 
only can tell. 
the report of the study by the Massachu- 
setts Institute of Technology the electric 





pears in your issue of January 18th last. 
The pictures given on the front cover and 
ou page 70 of this issue to accompany the 
Ritchie 
bring out in unique manner some of the 


articles by Messrs. Perry and 


comparative properties of motor trucks 


and horse-drawn wagons. But I do not 


believe 


|crepant as suggested in your editorial en- 
‘Comparing the Incomparable,” and 
|I desire to take this opportunity of point- 
ing out wherein the view points of the 
jarticles differ. 

The article by Mr. Perry considers only 
work by gasoline motors 
The daily mileage 
cited for horse wagons (16 to 20) is ap- 


and by horse wagons. 


proximately what they are to-day travel 
ing in city services; 


60 per day as mentioned for motor trucks | 
is being covered by those motors which 
are in comparatively long haul services, 
but is impossible by even high-speed cars | 
The | 
services in which motors cover more than | 


in a great portion of urban work. 


say 30 miles per day are admittedly too | 
severe for horses, and most of them were | 
not performed by road vehicles before the 
A comnaieuis’ 
of the cost of moving a ton over a mile 


advent of the automobile. 


under the two sets of circumstances is not 


logical, any more than it is logical to] 
claim a superiority for the railroad which | 
|hauls between Chicago and New York at 
a lower ton-mile operating cost than the 
road which hauls between New Haven and 


New York. 


Instead of stating the possible perform- 
ance of motor and horse wagons in en- 


tirely 


desirable to consider their relative per 


formances when used in the same service 
This was 


and under the same conditions. 


the basis of the data reported in Mr. 
As stated in the text, 
particular services were selected for each 


Ritchie's article. 


size of wagon and the territory covered in 
each case was assumed to be within four 
miles of the loading points. The results 
lof comparing the horse, electric and gaso- | 


line wagons show that in this limited area 


the horse wagon is by no means out- 
classed, particularly in the lighter capaci- 


ties. 


The reason for this deduction, which is 


referred to in your editorial as “start- 
ling,” is not hard to find. It is the amount 
of standing time required by our present 
delivery methods, as horses are seldom 
moving more than 40 per cent of the work- 
ing day. The chief superiority of the 
motor truck over the horse wagon is the 
higher speed, which is from two to three 
times that of the horse. Thus, when the 
time taken in loading and discharging re- 
stricts the moving time of a motor to be- 


tween 2 and 3% hours per day, the motor 


cannot travel any 60-mile distances. Par- 


ticularly in retail deliveries is it difficult 
to reduce the standing time of a vehicle 
beyond certain limits as a large portion 


of this item is dependent upon the custom- 


er’s convenience. 


Comparing motors and horses in this 
way is undoubtedly, as you suggest, “like 


comparing a marathon runner with sprint- 
ers over a hundred yard dash.” 
cause the marathoner was defea tga in 
such a match, who would claim that he 


But be- 


was not well developed physically? Both 


he and the sprinter have their recognized 


places on the lists of a meet. 


Just so with the horse, electric and 


gasoline wagons. A comparison of the 


given ser- 
vice and under the same operating condi- 
shows one of the three to be 
In another service one of the 
analysis 
For the services cited in 


truck was found to have advantages in 
point of cost. The Institute’s study is 


intended to supply information by which 
the cost of performing a given service 


with each of the three types of vehicles 


can be compared. It is manifestly im- 
possible to cover all classes of service in 
ja single comparison. 


Very respectfully yours, 
H. F. THomson, Research Associate, 
Massachusetts Institute of Technology. 





We Actually 


Save You ora 


ON THIS ROCKER 


the two comparisons are as dis- 








the mileage of 40 to 





different services, it would seem 















Brooks 
Rocker No. 10 





Sixteen dollars is what your local dealer 
would ask for this handsome chair. Then 
note our /ow price—only $8.50. It’s a 
beautifully designed Master-Buit Rocker, 
made of finest quarter-sawed oak. Maro- 
kene leather cushion. Height, 35 inches; 
width, 31 inches; depth, 21 inches. Com- 
pleted and finished in color you may 
choose. Shipped to you in four sections 
— assembled in a few minutes. Anyone 
can do it. 


Write Today for Our Free Book 
On Master - Bui_t Furniture 


Pocket the dealer’s profit. Remember, 
we ship direct to you, and eliminate all ‘‘ go- 
between’”’ profits. You save from 25% to 
75%. This big free book of ours— with 
hundreds of fine pictures—shows many 
Master-Bul rt designs that you want. There 
are chairs, settees, tables, couches, etc.— 
all built by the well-known Brooks method 
—every piece guaranteed to please or your 
money right éack! YOU want this Free 
Furniture Catalog ? Write today sure. 


This Quarter-Sawed Oak Settee 
Shipped Direct to You—only $14.50 


Your local dealer has it priced at $25.00. 
Solid quarter-sawed oak— beautiful grain 

Marokene leather cushions. Length, 
67 inches; height, 374g inches; depth, 21 
inches. We complete and finish in any 
color you choose. Shipped in four sections. 
A rare settee opportunity for you. 


BROOKS MFG. CO. 
3022 Sidney Street, Saginaw, Michigan 



























Brooks Settee No. 12 














Nulite Portable Parlor Lamp 
The cheapest, best and most beautiful light ob- 
tainable for town or country. Makes and burns 
its own gas; P. 5 hours for | cent. Can 
be used —- with amazing results. Low 
in price. reliable. Many new and 
exclusive features. Best tion of the year 
for agents. Write today [Po ones ils. 
NATIONAL STAMPING & ELECTRIC WORKS 
412 S. Clinton Street, Chicago 














PHOTOGRAPHY SIMPLIFIED 
TS! TABLOID ' we RYTOL’ tt 
UNIVERSAL DEVELOPER 
Matchless for plates, films and papers 
Carton: 35 cents, of al! Dealers 
Specimen mailed free for 2 cents 
BURROUGHS WELLCOME & Co. 
35, West Thirty-third Street, New York City 
Montreal: 101, Coristine Building 
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catalog oan one ond aeen 4 of fact 
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with 61 profit above footer 
can sell our , ae uw own 
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poe our Chicago retail stores wi at - ty 
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Painting the Wonders Under 
the Sea 


(Concluded from page 17.) 






resemble nothing so much as huge butter- 
flies on the wing. Exquisite little fish, 
noted for their curiosity of this strange 
| creature in their world, and also for their 
almost unbelievably perfect and brilliant 
markings, crowd around him and swim 
between his fingers. The parrot fish are 
more dangerous, for their beaks, like those 
of our parrots, are sharp and strong, and 
if the fish is one of the larger species it 
“an easily take a nip out of one’s hand. 
Under the water, says Mr. Pritchard, 


remark- 
able fact about 


Flake Graphite 


is that bearings have been run for a con- 
siderable time with no otherlubricantand 
without cutting or harmful results, This 
indicates why, under less unusual condi- 
tions, Dixon’s Graphite Lubricants bring 
forth unsolicited testimonials from the 
“Speed Kingsof Motordom."’ After using 


DIXON’S 


Automobile Lubricants 






















Avoid Desk Accumulations 


of letters, statistical records, contracts, 
photographs, blue prints, personal 
papers, etc. Work with less confusion 
and more concentration. 

Place a 


Slobe-Wernicke 
Filing Cabinet 


at your elbow, close to your desk, where 
your eyes can see it and your hinger 
tips reach it. 

Globe-Wernicke Filing Cabinets are 
inexpensive but sightly. Furnished in 
dull finish imitation oak and mahogany. 

Authorized agents in 1500 towns and 
cities. Where not represented goods 
shipped direct, freight prepaid. Illus- 
trated catalog free,address Dept.S-810. 







one seems to see rivers, lakes and water- 






a Sri 





falls just as one does above the water. 
The gleaming sand, swept down by the 
action of the tides, furnishes this illusion. 
One of Mr. Pritchard’s paintings of coral 


for the first time, Barney Oldfield says: 
“‘T have never before experienced the 
sense of safety and lubrication surety 
that I felt today.’’ 





rocks gives the impression of a raging tor- 
rent, forcing its way between cliffs and 
dashing its spray up the sides of the 






if you have it constructed without the 
expensive form work which until re 
cently was always considered necessary 
And you can have it laid at any angle 
or pitch you wish—which is a new 
thing in concrete roof construction. 
Cut down the cost of your building 
by using 


Ask your dealer for Dixon's No. 677. 
Special for transmissions and differentials, 







rocks. 

From sharks, octopi and swordfish there 
is, of course, danger. But Mr. Pritchard 
takes care never to descend in a_ spot 
where there is a notable absence of small 
fish, for that is a sure sign of danger. 


Send name and model of car for free 
book No. 248, “Lubricating the Motor.” 








Joseph Dixon Crucible Co. 
Established 1827 
Jersey City New Jersey nem 




























- MAXIM SILENCER The most beautiful and bewildering sight The Globe“Wernicke Co,, Yi 
BOOK FREE of all, says the artist, is a school of fish CINCINNATI, OHIO 444) 





Branch Stores: New York, 380-382 Broad- 
way; Chicago, 231-235 So. Wabash Ave.; Wash- 
ington, 1218-1220 F St., N.W.; Boston, 91-93 Fed- 
eral St.; Philadelphia, 1012-1014 Chestnut St. ; 
Cincinnati, 128-134 Fourth Ave., E 


Mons 





“The most interesting book I ever read.”” So say darting by in a maze of reflected light, 
scores of Sportsmen, Target-shooters and Soldiers, making the water quiver and scintillate 


You will say the same when you 
get your copy 







and thrilling the silent watcher. 











: 


Explains the famous Maxim EXPERIENCES WITH ' 

Silence Contains astonishin, 2 *ritehs %s ines cork ae a x 

siecriences told me by hunters | Maaaswae.a thal Mr. Pritchard’s finest work has been Self-Sentering is a new form of ex- 
cosine ctevies tea aunt seaner-s., done at Tahiti, but he has secured excel-} ——— : = panded metal for concrete reinforcing 
men about accuracy made pos- on > lent subjects off Santa Barbara. Accord- and general fireproofing, perfected after 
sible when report and recoil are , aoe years of study and experiment. Iti 
eliminated. Experiences of Mil- hr. ing to the artist, the coloring beneath the ° W ki : ‘ ee ney : 
dimingtnd.. Experianess of UE oe Som | 8 é anted—Special Work in adapted for practically every form of 


on the battlefield in Mexico. 

Write me for complimentary 
copy. Mention CALIBRE and 
MAKE of your rifle and give 
your dealer's name 


Hiram Percy Maxim 
MAXIM SILENCER CO. 


ocean is all in the lowest keys, merging | 
from deep indigo and purple into the 
lighter, delicate tints of pale greens, grays 
and yellows. Every point, every sharp 


concrete construction—floors, ceilings, 


Woven or Elec WA partitions, walls, etc., as well as roofs. 

P It eliminates all form work and furring 
trically Welded ire in both flat andcurvedconstruction. It 
is quickly and easily put up, making a 


4 


Our equipment is second to none in 

















13 Colt’s Armozy Hartford, Conn. edge, shimmers like silver in the upper the world for executing in the moet great saving in labor costs. 
“el ° regions. Rocks and cliffs in the dim light workmanlike manner special wire Do you know how your concrete build 
Ideal Lawn MowerGrinder assume an appearance of inconceivable goods contracts. Correspondence sol- ing is to be erected? It will pay you 
1913 MODEL NOW READ size. On land we see the foundations of icited and an opportunity to figure on your fre find out. It may mean a big difference 





quirements. Send drawings and specifcations-— in the final cost 
tati tly furnished - acs 
Gaateniate Genaieee Sees Send Us the Name of Your Architect 


Better . before. Grinds a akes 


every object, no matter how large or small 













its bulk, but when one looks down into the We are the Original Power Loom weavers ayn 7 
1 I f the huge coral formati . ler and manufacture and we will send both you and him fuii 
depths o the huge cora —— ons under Pompeiian Bronze Screen Cloth information in regard to this new method 
water they seem to be resting upon deep, See Ms hae tae of inexpensive concrete construction. 
blue air. both galvanized and painted. 
i Welded Fabric fer concrete reinforci * 
Although he can work at any reasonable ate pene — ~ aa ae The General Fireproofing Co. 
— |depth, Mr. Pritchard prefers about thirty Please address all commmanioationsts Retustins Buse 7222 BS Younguewa, 
Writ. today. Don't delay, feet, for there the light is clearer and at CLINTON WIRE CLOTH CO. Logan Ave. Ohio 
HEATH FOUNDRY & . lits best. He can remain under water, Clinton, Mass. ns meres: 
MFG. CO., Plymouth, O. —— e 4 . Extensive Hot Galvanizing Dept. Perforated Metals Dept. 
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| Every Architect or Builder should the gears 5 into and out of mesh with the DESCRIPTION: This stand occupies only 4 square feet as 
have one of these useful Charts. | pinion 4 to start or stop. compared with the 10 square feet taken up by the old- . 
. | styledesk. Rigid steel frame, absolutely indestructible. Am- . 
| Postpaid onLinen .... 50Oc. Each shaft 6 has two cranks, 12 and| __ Pl¢ space for full week's supply of stationery, but no drawers Warning! 


to gather hairnets, used ribbon, odds-and-ends, gum, lunch 


Postpaid on Celluloid . . $1.00 || 21; the former, which operates the cutter,| "™ants.ctc. Always clean. Wood platforms —siient under 
operation. Turning a simple lever draws up the casters, chang- 
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(This entire building waned exclu- block 27 limit the movement of the pin 23. 
sivel r this work y : ‘ 
We teach Watch Work. ; wedting, The connecting rod 20 connects the 


craving, Clock Werk, Optics. . ae ; ‘ 
ce. ioe oe ts: Tlerank 12 with the cutter spindle 31, re- 
r 8 near sc hoc at moderate rates 


FF Send for Cat Informatior volubly mounted in the knuckle 32, which 
is hinged to the adjusting turnbuckle 29 


Prepare for College by the pin 33. The connecting rod 24 is 


You can prepare for College or §| 20justable as shown, and connects the 


at Home sepblete your high jihed come, {| crank 21 with the feed connections. These 
courses meet eit cntgnane renuionmentes Gar ue consist of the bar 85, mounted to slide 
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Pennsylvania: Mose lest of Testicle Te Sorel. T) in the guide 86, and connected to the arm 
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School 1s one of thre lane universities ine American 1/87 of a bell-crank, the arm 88 of which 
world d e - J solici . ‘ , AT 

Write for spechl College Becnaraton Bookice, vec: I) is connected by the rod 57 to the feed 
AMERICAN SCHOOL of CORRESPONDENCE plate 56. 

5765 DREXEL AVENUE CHICAGO, U. 8. A. 











~~. 























The cranks 12 and 21 are shown oppo- 
Cs MATERA LLL site for the sake of clearness, but are 










actually at an angle to each other. The Rubbers of a 
The feeding mechanism is as follows: Gentleman 


Projecting from the frame are the Lighter than the ordinary 
heads 37 with caps 38, in each of which rubber. Neat in appearance. 
is revoluble the outer eccentric sleeve 39, Ample protection. 
having a fixed gear collar 40. The last 
meshes with the idier gear 36 on the stud 
63, and this meshes with the pinion 42 on 
the spool 48, mounted on the fixed shaft | 
41. A pinion 44 on the upper end of the | 


spool 43 meshes with the gear 45 at the | 
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=< Don’t pay twenty 
hands to do the work 
that can be done by 
one with the 


Addresso 


Your clerks are actually worth about ten cents a day while whiting and rewriting 
iddresses by hand on envelopes, circulars, statements, payroll forms, etc. You pay 
them many times this amount to do brain work, so why let them do manual labor ? 


raph 





You know that the best typist or penman can write about |,000 addresses a day, 
ind that his work is subject to many errors and omissions. 


With the Addressograph a boy or girl can print 1,000 addresses, on anything 
desired, in less than half an hour—twenty times faster than hand addressing, and, 
Addresses printed on the Addressograph are 


a perfect fac-simile of typewriting. 


above all, absolutely accurate 


In addition to great time and labor saving possibilities, the Addressograph affords 
ill the features of a Card Index. It is more than a mere machine for addressing 
tis a pertect reference record of your mailing list—it classifies and arranges your 
address plates to suit the most exacting requirements. 


The Addressograph is used in 244 distinct lines of business, so, no matter 
what the nature of your business may be, others in your line are using it, and we 
an prove to you in dollars and cents that it would prove prohtable for you to use it. 


Write teday, telling us the size and nature of your lists and your line of business. 
Then we shall send to you one of our business books which will explain just how 


others in your line are making money with the ADDRESSOGRAPH. 


ADDRESSOGRAPH COMPANY 


907 WEST VAN BUREN STREET, CHICAGO 
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Engine direct Makes and burns its 


from the factory with a postage 
P—atleast get posted on 
= © Gea antec 4nd money- - - ‘JZ | 


Clean and odorless, Over 
200 styles of lamps from 
M100 to 2,000 candlepower. 
y) Unequalled for homes, offices, 
stores, factories, churches, etc. 
Write for Catalog. 
Agents Wanted 


offer and catalog. State style and size wanted. | 
wile IRGM WORKS CO., 1770 Oakland Av.,KansasCity,Mo, 








i wie most efficient device 


e for pumping water by water. 








water 30 feet for each toot 
fall--no trouble . 


r pumping expense. Satis 
fact guaranteed 


Booklet, plans, estimate, FREE Y 
RIFE ENGINE CO. " 
2533 Trinity Bidg., New York 
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own gas. A safe, brilliant | 
light which casts no shadow. 


The Best Light Co. “* 
87 E. SthSt., Canton, 0. 
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| Cask ail Make Toast With Electricity! | 


An unusual opportunity to obtain these handsome. practical, GUARANTEED 
| household utilities which insure 
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Makes toast right o» » large slices at 


once of a rict Skee I bro 
M Strict y first class, mos 
“ Won't burn out. Ea 
fine appearanc Has ¢ a th plu 1g 3 - 
regular 110 v« It curr direct ve ry 
ry durable This h: aaiae my heuee hold applic ance 
f with Popular Electricity Magazine one year 
y for only $2.75, prepaid to you. (Canada > 
or ‘oreign $4.00) A wonderful bi TE Ny 
ie ot Popular Electricity Magazine 
wv b “The ONE Electrical Magneine watch, every reader 
‘ can understand “ey njo righ-class monthly 
eke in plain English, beaut fully il tow that opens 


s wonders the world over. Re 
plete with interesting facts and fascinating stories 


yearssabacription to Popular delightful entertainment for young and old— valuable 
© for only information for everyone. You need it Il like 
(Canada Subscribe to-day! lic a cop sdealers 
5 ows than Subscription $1.50 a year s Foreign 
re gular price of ssove alone. 2.25). Note special offer in this advertise ment 


POPULAR ELECTRICITY PUBLISHING CO., 464 Commercial Bldg., CHICAGO 














cates 





lower end of the driving sleeve 48 is 


revolubly supperted in a depression in 


the upper end of the inner eccentric bush 


ing 50, and is slidably connected to the 


pindle by the feather 49. At the upper 


end of the inner bushing is a ring 538 with 
ppositely extending ratchet teeth 54 and 
» which ring is secured to the flange 52. 


rhe feed plate 56, mounted just above the 


has a pivoted block 5S connected 


te snd 


eciprocated by the rod 57 and 
the crank 21, the stroke of this plate be 
ing determined by the screw 26. <A plate 
GO, secured to the sleeve 4S by a screw 59, 
rides on the sleeve 46 and has a slot 61 
containing the bolt 62, which engages the 


sleeve Hy 


When the outer bushing 39 is turned, 


the gear 40 will turn the spool 45, and 


the sleeve 46 through the idler gear 36 


The plate 60 thus acts as a crank of 


which the bolt 62 is the crank-pin, so that 
the spindle will revolve at the same speed 
as the sleeve 46 

The operation of cutting a square hole 
is shown in Figs. 5, 6, and 7. A round 
hole is first drilled to admit the cutter 


30 (Fig. 5), which reciprocates up and 


down 


tion shown in Fig. 6. The 


while being swung out to the posi- 
spindle 31 is 
then carried around a path 35 while it 
is turned in the opposite 
that at the end of a proper 


feed, 


Wh axis, so 
number of strokes, depending on the 
the position shown in Fig. 7 is reached 

As will be seen, the movement of the 


spindle is three-fold First, a 
required eccentricity 


to the 


movement to get the 


to carry its center path 35; see- 


ond, a movement in the path 35; and 


third, a reverse rotation on its own axis 
equal to the number of sides of the hole, 


divided by the number of sides of the 


cutter, times a full revolution. The last 
ix caused by the turning of the outer bush- 
menuns of the gears 40, 36, 


collars 46 and 48 and 


ing 39, and by 
42, 44, and 45, the 
the plate 60 The 


second movement is 


also caused by the turning ef the outer 
bushing 39. The first movement is caused 
inner bushing with- 


accomplished as fol- 


by the turning of the 


in the outer, and is 
ows 

A pin 64, carrying the spring-held pawls 
feed plate 
teeth 54 


65 and 66, is mounted on the 


Mi. The upper pawl engages the 


of the ring 58 so that as the plate recipro- 


eates the inner bushing 50 will be turned. 


\ stop 67 is secured to the ring 53, and a 
second stop 6S is mounted on the upper 
When these 


spindle 


end of the outer bushing 39. 
two stops are in enga 


bushing 39 will be concentric, 


gement, the 
and outer 
the eccentricities of the two bushings be 


Turning the inner bushing 


earry the spindle 


ing the same 


within the outer will 


outward. On the outer bushing is se- 


cured a worm gear 70, and around this 


worm gear is revoluble the ring 71, which 
has lugs 72 carrying the shaft 72 to which 


is secured the worm 74, which meshes 
ring 71 carries 
75. which is in the path of the 
shaft 73 of the 
position the stop 75 with 


stop 6S, and thus limit 


with the worm gear. The 
a stop 
stop 67 Turning the 
worm 74 will 
reference to the 
inner bushing within 
feed plate reciprocates, 
bushing will 


As the 
the ring 53 and the 
spindle outward until 


the outer 
inner 
turn, carrying the 


the stop 67 engages the step 75 on the 
ring 71. <As the ring 71 is locked to the 
outer bushing through the worm 74 and 
worm gear 70, any further turning of the 


bushing will cause the outer bushing 


Inher 
to turn. This results in first carrying the 
cutter from the position shown in Fig. 5 


to that in Fig. 6, and next, because of 
movement of both bushings, 


that in 


the common 
from the position in Fig. 6 to 
Fig. 7. At the 
gears 40, 36, 42. 44 and 45, the cutter 


same time, because of the 


lturns back on its own axis one and one 
third of a revolution at each full revolu- 
tion of the outer bushing. 
To return the parts, the pawl 65 is dis- 
when the eccentric bushing 50 


readily turned back by hand until 


| engaged 
can be 
lits stop 67 engages the stop 68 on the 
}inner bushing. 

| The table 102 is constructed as shown 
|so that the machine may be employed also 
las an ordinary slotting machine. 
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GROBET ) 
SWISS FILES 


=and other high-class 
Tools are shown in ‘‘ THE TOOL- 
MONGER’’—its 375 pages, and will be 
mailed on receipt of 6 cents in stamps. 


MONTGOMERY & CO. 
105 Fulton Street New York City J 
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direction on its | 


lateral | 





Friction Disk Drill 


The speed can be 


instantly c ange fre 0 to 1600 

hiftir Power appl ed can 
mallest 
t t a wonderful economy 
nh time and rat Sa g inar breakage. 


pee for Drill Catalogue 


W. F. & Jno. Barnes Company 


tablished 


1999 Ruby Suan 


equal safety, the 





"Rockford, Illinois 


That Thin Nose ‘‘RED DEVIL’’ 
still leads all slip joint pliers in 
popularity, practicability and du- 


rability. It’s ‘‘*RED DEVIL” No. 
1025, 614 inches long, has a very 


thin nose and is a plier you will 
appreciate. 

Ask your local dealer for it or 
any other ‘‘RED DEVIL” tool. 
We make over 3000 different 
tools for mechanics. 

If you want to see a sample send 
us 50 cents and one pair only will 
be sent you postpaid. 


SMITH & HEMENWAY CO. 
215 Chambers Street, N. Y. 
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with ratchet-stop ar 4 





Send for 274 


THE L.&. STARRETT CO., Athol, Mass., U. 8. A, 
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DRILLING 
MACHINES 


Over 70 sizes and styles. for drilling either deep or 
shalle »w wells in any kind of soil or r Mounted on 
wheels or on sills. With engines or horse powers. 
Strong. simple and durable Any mechanic can operate 
them easily Send for catalog 


WILLIAMS BROS.., Ithaca, N. Y. 


FOR SEWING LEATHER 
The Speedy Stitcher is the latest and best of anything ever 
offered for $1.00. Agents 
make over 200°, profits. 
Send at once 
for catalog 
and terms. 
Automatic Aw! Company, 56 Gardner Terrace, Worcester, Mass. 


WANTED To manufacture METAL 
SPECIALTIES, 20 years 
in making Dies, Tools and Special 

ert work. Complete equipment 
& ELECTRIC WORKS 
Clinton Street, Chicago, Ill 
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Machinery 


NATIONAL STAMPING 





Dept. 2, 412 So 


Models and Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY .. . 


E. V. BAILLARD CO., 24 Frankfort St., N. Y. 


NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
E KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 






Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


H. CARSTENS MFG. CO., S*eiits* 
POULTRY PAPER $233. 


periodical, up- to- 

all you 

want to know about care erty = bene ment of 

pultry for pleasure or profit. Four months 
ten ce 


POuLIRY ADVOCATE, Department 82, Syracuse, N.Y. 








American Patent Sales Company 


We buy, sell and exploit foreign and domestic mechanical 
patents 
We have live representatives in all parts of the world. 
We make no charges to inventors, unless patents are sold 
y us! 


If you have any valuabie patents to sell, communicate with 


AMERICAN PATENT SALES CO. 
417 Fifth Avenue New York 
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Practical Books 





The Scientific American 
Cyclopedia of Formulas 


Edited by ALBERT A. HOPKINS. Octavo, 1077 
15,000 Receipts. Cloth, $5.00; half morocco, 





pages 

$6.50. 
@ This valuable work is a careful compilation of about 15,000 
selected f ormulas, covering nearly every branch of the useful 
arts andindustries. Never before has such a large collection of 
valuable f ormulas, useful to everyone, been offered to the public 
Those engaged in any branch of industry will probably find in 
this volume much that is of practical use in their respectiv« 
callings. Those in search of salable articles which can be manu- 
factured on a small scale, will find hundreds of most excellent 
suggestions. It should have a place in every laboratory, factory 
and home 


Handy Man’s Workshop 
and Laboratory 


Compiled and edited by A. RUSSELL BOND. 


467 pages, 370 illustrations, Price, $2.00, 


@ This is a compilation of hundreds of valuable suggestions and 
ingenious ideas for the mechanic and those mechanically inclined, 
and tells how all kinds of jobs can be done with home-made 
tools and appliances ‘he suggestions are practical, and the 
solutions to which they refer are of frequent occurrence. It may 
be regarded as the best collection of ideas of resourceful men 
published, and appeals to all those who find use for tools either 
in the home or workshop. The book is fully illustrated, in many 
cases with working drawings, which show clearly how the 
work is done. 








12mo., 








Concrete Pottery and 
Garden Furniture 


By RALPH C. DAVISON. 
Price, $1.50. 


@ This book describes in detail in a most practical manner the 
various methods of casting concrete for ornamental and useful 
purposes. It tells how to make all kinc concrete vases, 
omamental flower pots, concrete pedestals, concrete benches, 
concrete fences, et: “ull practical instructions are given for 
constructing and finishing the different kinds of molds, making the 
wire forms or frames, selecting and mixing the ingredients, cover- 
ing the wire frames, modeling the cement mortar into form, 
and casting and finishing the various objects. it informa- 
ton given in this book, any handy man or novice can make 
many useful and ornamental objects in cement for the adorn- 
ment of the home or garden. The information on color work 
alone is worth many times the cost of the 5 


l6mo., 196 pages, 140 
illustrations. 


Monoplanes and Biplanes 


Their DESIGN, CONSTRUCTION and OPERATION. 


By GROVER CLEVELAND LOENING, B. Sc., 
A.M... C.E Price, 
$2.50 


12mo., 340 pages, 278 illustrations. 


@ A new and authoritative work, ¢ overing the whole subject of 
the aeroplane, its design and the theory on which its design is 
based, and containing a detailed description and discussion of 
thirty-eight of the more highly successful types. It is a thorough- 
ly¥*practical work, and invaluable to anyone interested in aviation 

he scientific exactness of the valuable data and references, as 
well as the high character of the innumerable illustrations and 
diagrams, renders this work, easily, the most useful, practical 
agd complete that has yet been contributed to the literature on 
aeroplanes 





Industrial Alcohol Its 


Manufacture and Uses 


By JOHN K. BRACHVOGEL, M.E. Octavo, 528 
pages, 107 illustrations. Price, $4.00. 


@ This is a practical treatise, based on Dr. Max Maercker's 
* Introduction to Distillation” as revised by Drs. Delbruck and 
ange. It comprises raw materials, malting, mashing nnd 
yeast preparation, fermentation, distillation, rectification and 
purification of alcohol, alcoholometry, the value and significance 
of a tax-free alcohol, methods of denaturing, its utilization for 
hight, neat and power production, a statistical review and the 
United States law. This is one of the most authoritative books 
issued on the subject and is ba upon the researc! and 
writings of the most eminent of Germany's specialists in the 
sciences of fermentation and distillation. It covers the manufac- 
ture of alcohol from the raw material to the final rectified and 
purified product, including chapters on denaturing, domestic and 
commercial utilization. 


Home Mechanics for 
Amateurs 


By GEORGE M. HOPKINS. 
320 illustrations. Price, $1.50. 


q This is a thoroughly practical book by the most noted ama- 
teur experimenter in America. It deals with wood working, 
household ornaments, metal working, lathe work, metal spinning, 
silver working, making model engines, boilers and water motors; 
making telescopes, microscopes and meteorological instrumen' 
electrical chimes, cabinets, bells, night lights, dynamos an 
motors, electric light and an electric furnace, and many other 
useful articles for the home and workshop. It appeals to the 
boy as well as the more mature amateur and tells — to make 
things, the right way, at small expense. 


12mo., 370 pagets 











Any of these books will be sent post- 
paid on receipt of advertised price 
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MUNN & CO. Inc., Publishers 
New York City 
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Notes 
and Queries. 


Kindly keep your queries on separate sheets 





of paper when corresponding about such mat- 
ters as patents, subscriptions, books, ete. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 


to correspondents are printed from time to time 
and will be mailed on request. 


(12749) W. D. A. 


liberty make a 


writes: I take the 


to correction in the answer to 


query No. 12733, occurring in the issue of the | 
Screntiric American Of January 25th, in which | 
F. R. asks why razors and other steel tools seem 





to lose their edge, and when laid aside without 
sharpening seem to regain their original keen- 
ness The theory regarding this is that the 
fine, thin edge of steel forming the cutting edge 
of the tool is bent over in service and the tool 
becomes dull When we hone or strop this | 
edge we bend it back into ‘ts original position | 


and the tool is sharp once more. If the tool is | 
laid without honing or stropping, this | 
thin edge will gradually bend back of itself and 
This is the phe- 


aside 


the tool will be sharp again. 
nomenon to which F. R. refers, and is known 
the “elastic of steel. It takes time, 
however, and is visible only under a fairly power- | 
ful We thank you for your 
suggestion of a different theory from the one we 
advanced the belief that a razor can 
recover its edge by laying it away to rest. We 
with any that a 
or other metal in fact, can bend 
itself back into shape after it has been bent. be- 


as lag’ 


microscope \ 
regarding 


have never met facts to show 


piece of steel 





yond its limit of elasticity. A razor edge, or 
the edge of any other tool, when turned ‘over 
has been thus bent Elastic fatigue,’’ as it is 
usually designated, does affect the time of re- 
covery of a spring when not bent beyond its | 
limit of elasticity But when this limit has been 


of 
back again into its former shape 


metal to 
We 
never seen any references in scientific litera- 


exceeded, no force exists in a piece 
move it 
have 
ture to support the theory which you advance, | 
and should thankful! if will give | 
us the references to the authorities on this point 
upon which you base your statement. We have | 
times examined the edges of razors under | 
the microscope, but the of 
the edge. We are open to conviction, and shall 
be glad to receive the references in question. 
(12750) F. E. V. asks: Will you kindly 
answer the following: If a large tree, located hun- 
dreds of miles from any living creature, should be 
struck by lightning, crash to the ground, crushing 
many smaller trees in its downward path, would 
it make The writer contends that 
although the sound waves would be set in motion 


be very you 


many 


never saw recovery 


any noise? 
there would be no sound unless they came in con- 
tact with an ear drum. Is that correct? A. Your 
simply requires a definition of the word 
The dictionary gives two definitions 
One is a sensation: the other is the physical defini- 
tion, which is used in all texthooks of physics, and 
‘Such a rate of vibration as can affect the 
Sound, the sensation, cannot 


query 
“sound.” 


which is 


auditory nerve 


| be produced excepting there is an auditory nerve 


to receive it and transmit it to the brain. Sound 
the exists whether 
there is an auditory nerve in the vicinity or not 
Take Both definitions are correct 
There need be no controversy Most controver- 


external cause of the sensation 
your choice 


sies would be soon settled if the parties determined 
the exact meaning of the terms employed in their 
discussions 

12751) R. W. asks: 
12 inches long, 12 inches in diameter at 
the top and tapering to 4% inch at the bottom, 
is filled with water, the top of the funnel being 
left open to thé atmosphere. The small end of 
the funnel is larger vessel, in 
which the ai: has been extracted. At what pres- 
sure would the water be discharged in the vacuum? 
A. The case you send us is answered as follows 
The water will be discharged into the vacuum 
below with a pressure equal to the pressure of 
the atmosphere at the moment plus the weight 
of a column of water 4 inch in diameter and 
12 inches high. The shape of the funnel does 
not affect the result. Only the cylinder of water 
from the opening below to the top of the water 
is concerned in producing the pressure The 
principle is demonstrated in mechanics by what 
which are of 
the same sized 
height depth 
the pressure in all 


A funnel-shaped 


vessel 


connected to a 


Vases, dishes 
but all 
and the 


is shown 


called Pascal's 
shapes 


outlet 


are 
various have 
bottom same or 
of water. It that 
at the bottom is the same. You will find these 
illustrated in almost any high school textbook 
of physics in your city library. 

(12752) C. S. asks: B claims it is much 
easier for a person to swim in salt water, meaning 
the ocean, than in fresh water. I claim the differ- 
ence is too small to be noticed by the swimmer 
Will you please enlighten us on this subject? A 
It is much easier to float in salt water than in 
fresh water. Hence it may be said to be easier to 
swim in salt 
weight of water of the way every he 
moves his length in either case, and thus the work 
done in swimming is the same in both salt water 
and fresh. Work is equal to the resistance times 
the distance the resistance is moved. In this case 
the resistance is the weight of water which is 
pushed out of the way by the swimmer. Water 
equal to one half of the weight of the swimmer is 
pushed sidewise to a distance equal to one half the 
width of the swimmer on each side of the swimmer. 
This gives the work done in swimming each time 


water; 
time 





the swimmer moves his length, 


but a person must push his | 






































The Literary Event of the Year 





HEODORE 
OOSEVELT’S 


Chapters of 


UTOBIOGRAPHY 


R thirty years Theodore Roosevelt has been 

actively and continuously in the public service 

as legislator, Police Commissioner, Governor, 
Civil Service Commissioner, Assistant Secretary of 
the Navy, Army Officer, Vice-President, President. 

Now he is going to give his own story—in narra- 
tive and anecdote—of the many events in which he 
has had so large a part. 

No other living man has made so much history as 
Theodore Roosevelt. 

No other man can tell so well as he how that 
history was made. 

That is why there.is no man or woman who 
will not find of absorbing interest his Chapters of 
Autobiography, which will appear during the com- 
ing year in The 


Outlook 


THE FIRST INSTALLMENT IS IN 
THE OUTLOOK OF FEBRUARY 22 


USE THE COUPON 


Phe Outlook 
Autobiography. 


of 
ot 


I enclose 10 cents for three consecutive number: beginning 


the first installment of Theodore Roosevelt’s Chapter 


N la Me 


4 A ddres 5 


287 Fourth Avenue - 


New York: 


—— 
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These delightful Turkish-blend 


cigarettes are made for men who 
place a value on quality — men 
who judge a smoke by its mild- 
ness, fragranceandrichness. Such 
men have made Fatima the big- 
gest-selling cigarette in America. 


Keppel Myers Givin. & 





